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VOLUME  IV 
CALCULATIONS 

Building  SOSA 

BuUdiug  13S9 

Buildings  1-^  (Genersl  Officers*  Quarters) 
Buildings  401-432  (Rossell  Village) 
Buildings  900-944  (Dogue  Creek  Village) 
Buildings  2(»00-2787  (Woodlawn  Village) 


BUILDING  505A 


Tune  of  day 


ESTIMATED  ELECTRICAL  BILLING  DEMAND  WHEN  USING  A  GENERATOR 


TIME  OF  DAY 

GENERATOR  ON 

KW  DEMAND 

SAVED 

GENERATOR 
HOURS /DAY 

ESTIMATED  TOTAL 
BILLING  KH  DEMAND 

1100-1615 

1076 

5.3 

24,230 

1110-1600 

884 

00 

• 

24,422 

1130-1540 

614 

4.2 

24,692 

1140-1535 

500 

3.9 

24,806 

1150-1500 

422 

3.2 

24,684 

1310-1445 

346 

1.6 

24,960 

1315-1430 

270 

1.3 

25,036 

1330-1420 

154 

0.8 

25,152 

FORT  BELVOIR  KW  DEMAND 
SUMMER  OF  1989 

PEAK  DAY  OF  JULY  11,  1989 
30  MINUTE  DEMANDS 


TIME 

KW  DEMAND 

0030 

16,666 

0100 

16,358 

0130 

16,012 

0200 

15,706 

0230 

15,514 

0300 

15,360 

0330 

15,168 

0400 

15,092 

0430 

14,976 

0500 

15,014 

0530 

15,322 

0600 

15,706 

0630 

16,090 

0700 

17,510 

0730 

18,816 

0800 

20,006 

0830 

21,082 

0900 

22,042 

0930 

22,772 

1000 

23,462 

1030 

23,846 

1100 

24,230 

1130 

24,692 

1200 

24,960 

1230 

24,806 

1300 

24,922 

1330 

25,152 

1400 

25,306  *  Peak 

1430 

25,036 

1500 

24,884 

1530 

24,844 

1600 

24,422 

1630 

23,654 

1700 

22,886 

1730 

22,042 

1800 

21,696 

1830 

21,428 

1900 

21,082 

1930 

20,928 

2000 

20,620 

2030 

20,428 

2100 

20,276 

2130 

20,084 

2200 

19,276 

2230 

18,508 

2300 

17,894 

2330 

17,396 

2400 

16,896 

tSOSfK-'l 


FORT  BELVOIR  KW  DEMAND 
SUMMER  OF  1989 

PEAK  DAY  OF  JULY  11,  1989 
HOURLY  DEMANDS 


TIME 

KW  DEMAND 

0100 

16,358 

0200 

15,706 

0300 

15,360 

0400 

15,092 

0500 

15,014 

0600 

15,706 

0700 

17,510 

0800 

20,006 

0900 

22,042 

1000 

23,462 

1100 

24,230 

1200 

24,960 

1300 

24,922 

1400 

25,306  *  Peak 

1500 

24,884 

1600 

24,422 

1700 

22,886 

1800 

21,696 

1900 

21,082 

2000 

20,620 

2100 

20,276 

2200 

19,276 

2300 

17,894 

2400 

16,896 

KW  Demand 

(Thousands) 


Time  of  day 


505A-4 


Electrical  Peak  Demand 

Fort  Belvoir 


30 
25 
20 
15 
10 
5 
0 

1  2  3  4  5  6  7  8  9 1 01 11 21 31 41 51 61 71 81 92C2 1222324 

Time  of  day 


_ 1 

_ 

_ 

Lj 

1 

1 

1 

1 

505A-S 


ELECTRICAL  PEAK  DEMANDS 
FORT  BELVOIR 


HIGHEST  BILLING  PEAK  KW  DEMAND: 
HIGHEST  BILLING  TOTAL  MONTHLY  KWH: 
HOURS  USE  OF  MAXIMUM  DEMAND; 


1989 

25,306  KW  (July) 
11,168,000  KWH  (July) 
441.3  HOURS 


ELECTRICAL  PEAK  DEMANDS 
SUBSTATION  505  A 

TOTAL  CALCULATED  PEAK  DEMAND  FOR  SUBSTATION  505  A:  3219  KW 


ESTIMATED  KW  LOAD  AVAILABLE  AT  SUBSTATION  505 


KWH  (July)  KWH  (July) 


CIR 

NO. 

1989 

1990 

CIR. 

3 

161,400 

158,880 

CIR. 

5 

209,400 

200,400 

CIR. 

6 

401,600 

376,000 

CIR. 

7 

262,400 

284,800 

CIR. 

8 

184,000 

193,000 

ESTIMATED  1989  ESTIMATED  1990 
PEAK  LOAD  (KW)  PEAK  LOAD  (KW) 


366 

307 

474 

387 

910 

727 

595 

550 

417 

373 

Note: 


The  presented  circuits  are  the  circuits  where  metering  data  is 


1990 

28,735  KW  (July) 
14,868,000  KWH  (July) 
517.4  HOURS 


A 

ESTIMATED  AVERAGE 
PEAK  LOAD 
(1989  &  1990) 

336 

431 

818 

573 

395 


available 


505A-7 


SUBSTATION  505  A 


EXPECTED  COINCIDENTAL  KW  DEMAND  AVAILABLE  AT  SUBSTATION  505  A 


CIR 

NO. 

ESTIMATED 

AVERAGE  PEAK 
LOAD  (KW) 

ESTIMATED  AVAILABLE 

COINCIDENTAL  KW 
(Diversified) 

GENERAL  AREA  i 

CIR. 

3 

336 

269 

0-90  Area 

CIR. 

5 

431 

345 

200  Area 

CIR. 

6 

818 

655 

400  Area 

CIR. 

7 

573 

458 

0-90  Area 

CIR. 

8 

395 

316 

500  Area 

GENERATOR  SERVING  SINGLE  CIRCUITS 


PEAK 

KW 

CIRCUIT 

NUMBER 

GENERATOR 
SIZE  (KW) 

TIME  OF  DAY 

GENERATOR  ON 

GENERATOR 
HOURS /DAY 

KWH  GENERATED 

PER  MONTH 

366 

3 

600 

1310-1430 

1.4 

9,018 

474 

5 

750 

1305-1450 

1.8 

15,016 

910 

6 

1500 

1120-1545 

4.4 

70,470 

595 

7 

1000 

1135-1530 

3.9 

40,841 

417 

8 

750 

1310-1445 

1.6 

11,743 

GENERATOR  SERVING  MULTIPLE  CIRCUITS 


PEAK 

KW 

CIRCUIT 

NUMBER 

GENERATOR 
SIZE  (KW) 

TIME  OF  DAY 

GENERATOR  ON 

GENERATOR 

HOURS/DAY 

KWH  GENERATED 

PER  MONTH 

803 

3+8 

1100 

1130-1535 

4.1 

57,944 

840 

3+5 

1200 

1125-1540 

4.3 

63,571 

911 

8+5 

1250 

1120-1545 

4.4 

70,548 

1011 

3+7 

1500 

1115-1550 

4.6 

81,851 

1082 

8+7 

1500 

1110-1555 

4.7 

89,503 

1119 

5+7 

1500 

1105-1600 

00 

94,533 

Note;  Generators  larger  than  1500  kw  have  not  been  evaluated 

5CSA-S 
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NATURAL  GAS  GENERATORS  FOR  PEAK  DEMAND  REDUCTION  -  SUBSTATION  505  A 

FORT  BELVOIR 


JULY  DEMAND 


SUB-  505  A 
CIRCUIT 

NUMBER 

ESTIMATED 

PEAK  LOAD 

TOTAL  FT  BELVOIR 
MAXIMUM  POSSIBLE 

DEMAND  REDUCTION 

NATURAL  GAS 

GENERATOR 

NOMINAL  SIZE 

3 

366  KW 

269  KW 

630 

KW 

5 

474  KW 

345  KW 

780 

KW 

6 

910  KW 

655  KW 

1720 

KW 

7 

595  KW 

458  KW 

1055 

KW 

8 

417  KW 

316  KW 

630 

KW 

HOURS  OF  GENERATION 


CIRCUIT 

NUMBER 

START 

TIME 

END 

TIME 

HOURS /DAY 

HOURS /MONTH 

TOTAL  HOURS 

PER  SUMMER 

3 

1310 

1435 

1-4 

31 

123 

5 

1300 

1450 

1.8 

40 

158 

6 

1120 

1545 

4.4 

97 

387 

7 

1140 

1535 

3.9 

86 

343 

8 

1310 

1445 

1.6 

35 

141 

KWH  GENERATED 


CIRCUIT 

KWH  PER 

TOTAL  KWH 

TOTAL  MBTU 

DEMAND 

GENERATOR 

NUMBER 

MONTH 

PER  SUMMER 

SAVED 

SAVED 

SIZE  (KW) 

3 

9,018 

36,073 

123.1 

269 

630 

5 

15,016 

60,065 

205.0 

345 

780 

6 

70,470 

281,882 

962.1 

655 

1720 

7 

40,841 

163,363 

557.6 

458 

1055 

8 

11,743 

46,971 

160.3 

316 

630 

ENERGY 

SAVINGS 

DEMAND 

1  SAVINGS 

TOTAL 

CIRCUIT 

KWH  $  SAVED 

KWH 

$  SAVED 

DEMAND  SAVED /MONTH 

TOTAL  ANNUAL 

ANNUAL 

NUMBER 

PER  MONTH 

PER 

SEASON 

SUMMER 

WINTER 

DEMAND  SAVED 

SAVINGS 

3 

$195 

$779 

$2,900 

$2,610 

$32,478 

$33,257 

5 

$324 

$1,297 

$3,719 

$3,347 

$41,654 

$42,951 

6 

$1,522 

$6,089 

$7,061 

$6,355 

$79,082 

$85,171 

7 

$882 

$3,529 

$4,937 

$4,444 

$55,297 

$58,826 

8 

$254 

$1,015 

$3,406 

$3,066 

$38,153 

$39,167 

So'SA- 
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NATURAL  GAS  GENERATORS  FOR  PEAK  DEMAND  REDUCTION  -  SUBSTATION  505  A 


CIRCUIT 

NUMBER 

GENERATING  COSTS  PER  MONTH 

GENERATOR  GENERATOR 

SIZE  CCF/HR  HOURS 

ELECTRIC 
KWH  REDUCE 

THERMS 

USED 

MBTU 
GEN. /MO. 

GENERATING 
COSTS /MO 

3 

630 

74 

31 

9,018 

1,324 

136*5 

$1,364 

5 

780 

83 

40 

15,016 

1,997 

205.9 

$2,057 

6 

1720 

195 

97 

70,470 

9,987 

1029.6 

$10,286 

7 

1055 

121 

86 

40,841 

5,855 

603.7 

$6,031 

8 

630 

74 

35 

11,743 

1,724 

177.8 

$1,776 

CAPITAL  RECOVERY 

COSTS 

TOTAL 

GENERATOR 

CAPITAL 

CAPITAL 

CIRCUIT 

SUMMER 

ESTIMATED 

TOTAL 

RECOVERY 

RECOVERY 

NUMBER 

HOURS 

LIFE 

SIZE 

COST 

FACTOR 

COSTS /YR 

3 

123 

25 

630 

$350,814 

0.08776 

$30,787 

5 

158 

25 

780 

$477,302 

0.08776 

$41,888 

6 

387 

25 

1720 

$1,044,131 

0.^8776 

$91,633 

7 

343 

25 

1055 

$735,118 

0.08776 

$64,514 

8 

141 

25 

630 

$350,814 

0.08776 

$30,787 

TOTAL  ANNUAL 

GENERATOR  COSTS 

TOTAL  ANNUAL 

CIRCUIT 

GENERATING 

OPERATING 

MAINTEN. 

CAPITAL 

GENERATOR 

NUMBER 

COSTS 

COSTS 

COSTS 

COSTS 

COSTS 

3 

$5,455 

$4,558 

$361 

$30,787 

$41,162 

5 

$8,229 

$5,861 

$601 

$41,888 

$56,579 

6 

$41,145 

$14,326 

$2,819 

$91,633 

$149,923 

7 

$24,123 

$12,698 

$1,634 

$64,514 

$102,969 

8 

$7,103 

$5,210 

$470 

$30,787 

$43,570 

NET  ESTIMATED  SAVINGS 

TOTAL 

TOTAL 

TOTAL  NET 

CIRCUIT 

GENERATOR 

ANNUAL 

ANNUAL 

ANNUAL 

NUMBER 

SIZE  (KW) 

SAVINGS 

COSTS 

SAVINGS 

3 

630 

$33,257 

$41,162 

($7,905) 

5 

780 

$42,951 

$56,579 

($13,627) 

6 

1720 

$85,171 

$149,923 

($64,753) 

7 

1055 

$58,826 

$102,969 

($44,143) 

8 

630 

$39,167 

$43,570 

($4,403)* 

Note :  * 

Selected  generator 

based  on 

larger  net  annual  savings 

Revised  6/24/91 


COST  ESTIMATES  FOR  NATURAL  GAS  GENERATORS  -  SUBSTATION  505  A 


GENERATOR  SIZES  (KW) 


630 

780 

1055 

1720 

COST  OF  GENERATOR 

$195,000 

$276,000 

$445,000 

$605,000 

TRANSFER  SWITCHES 

$63,000 

$78,000 

$105,500 

$172,000 

WIRING  &  CONTROLS 

$6,300 

$7,800 

$10,550 

$17,200 

CONCRETE  PAD 

$945 

$1,170 

$1,583 

$2,580 

GAS  LINE  (250  ft) 

$2,500 

$2,500 

$2,500 

$2,500 

DIGGING,  CLEANING,  MISC. 

$945 

$1,170 

$1,583 

$2,580 

SUB-TOTAL  MATERIAL: 

$268,690 

$366,640 

$566,715 

$801,860 

TAXES  (4.5%): 

$12,091 

$16,499 

$25,502 

$36,084 

SUB-TOTAL  MATERIAL: 

$280,781 

$383,139 

$592,217 

$837,944 

OVERHEAD  (10%) : 

$28,078 

$38,314 

$59,222 

$83,794 

SUB-TOTAL  MATERIAL: 

$308,859 

$421,453  ^ 

$651,439 

$921,738 

PROFIT  (10%): 

$30,886 

$42,145 

$65,144 

$92,174 

TOTAL  MATERIAL: 

$339,745 

$463,598 

$716,583 

$1,013,912 

SUB-TOTAL  LABOR: 

$7,560 

$9,360 

$12,660 

$20,640 

LABOR  MARKUP  (21%); 

$1,588 

$1,966 

$2,659 

$4,334 

SUB-TOTAL  LABOR: 

$9,148 

$11,326 

$15,319 

$24,974 

OVERHEAD  ( 10% ) : 

$915 

$1,133 

$1,532 

$2,497 

SUB-TOTAL  LABOR: 

$10,062 

$12,458 

$16,850 

$27,472 

PROFIT  ( 10% ) ; 

$1,006 

$1,246 

$1,685 

$2,747 

TOTAL  LABOR: 

$11,069 

$13,704 

$18,536 

$30,219 

TOTAL  MATERIAL  6  LABOR: 

$350,814 

$477,302 

$735,118 

$1,044,131 

St>SA-  H 
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:,CCID  -  based  (version  1,  level  35) 
STUDY  IDENTIFICATION  BLOCK 


Project  Title 
Installation  Name 
Project  Number 
Fiscal  Year 
Name  of  Analyst 


FORT  BELVOIR  E.S.O.S 

SUBSTATION  505-A 

DACA-31-89-C-0198 

1991 

EAC 


****************************************** ******^ ************** ********** 
KEY  STUDY  DATES 


ECIP  Economic  Life  s  25  (years) 

************************************************************************* 
INVESTMENT  COST  SUMMARY 


Construction  cost 
SIOH  costs 
Design  costs 
Energy  credit  calc 
Salvage  value  cost 
Total  investment  cost 


$  350814 

$  19295 

$  21049 

$  352042 

-$  0 

$  352042 


^******************************^**************************  *  *  ************** 
ANNUAL  ENERGY  SAVINGS (+)  /  COST(-),  DOE  REGION  3  ,  CENSUS  REGION  3 


Unit  Cost 

Savings 

Annual 

Discount 

Discounted 

Fuel  $/MBTU  MBTU  /  Yr 

Savings  $ 

Factor 

Savings 

elec  6.07 

160 

973 

11.37 

11063 

DIST  7.43 

0 

0 

17.06 

0 

RESID  9.97 

0 

0 

16.85 

0 

NAT  G  5.33 

-711 

-3791 

17.52 

-66413 

COAL  0 . 00 

0 

0 

13.34 

0 

TOTAL 

-551 

-2818 

$  -55350 

************************************************************************* 

NON-ENERGY  ANNUAL  SAVINGS (+) 

/  COST(-) 

Annual 

Discount 

Discounted 

Item 

Savings  $ 

Factor 

Savings 

Maintenance 

-470 

11.65 

-5476 

Operating 

-5210 

11.65 

-60696 

Demand  savings 

38153 

11.65 

444482 

Total  discounted  savings (+) 

/  costs(-) 

$  378310 

************************************************************************* 

SoS  A 
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LCCID  -  based  (version  1,  level  35). 

**★****★★★*★* **^*******************************^*****************^*****’** 
NON-ENERGY  ONE-TIME  SAVINGS (+)  /  COST(-) 


Item 


One-Time  Year  Discount  Discounted 

Savings  $  Factor  Savings 


No  cost  items. 


Total  discounted  savings {+)  /  costs (-) 

$ 

0 

************************************************************************* 
DISCOUNTED  NON-ENERGY  SAVINGS (+)  /  COST(+)  TOTALS 

Non-energy  annual  savings 

Non-energy  one-time  savings 

$ 

$ 

378310 

0 

Total  non-energy  savings 

$ 

378310 

*********************************************************** ***^********** 
PROJECT  QUALIFICATION  TESTS 


Project  non-energy  qualification  test. 


Energy  savings  calc 

$ 

-18265 

Non-energy  savings-to-investment  ratio 

-0.21 

(SIR  <  1)  Project  does  not  qualify. 

29655 

First  year  Dollar  savings 

$ 

Total  net  discounted  savings 

$ 

322961 

Discounted  savings  ratio 

0.92 

(SIR  <  1)  Project  does  not  qualify. 

Simple  payback  period  (years) 

11.87 

******************************** 


***************************************** 
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diesel  generators  for 

PEAK  DEMAND  REDUCTION  - 

SUBSTATION  505  A 

generating  costs  per  month 

MBTU 

generating 

CIRCUIT 

NUMBER 

HOTOS  Sh  =E»./M0. 

COSTS/MO 

3 

5 

6 

7 

8 

600 

750 

1500 

1000 

750 

31  31 

36  40 

67  97 

50  86 

36  35 

9,018 

15,016 

70,470 

40,841 

11,743 

955  132.4 
1,426’  197.7 
6,486  899i6 
4,290  595.0 
1,267'  175.8 

$983 

$1,468 

$6,680 

$4,419 

$1,305  '  . 

■  ^  i  j  ,  • 

CAPITAL  RECOVERY  COSTS 

CIRCUIT 

NUMBER 

TOTAL 

StJMMER 

HOURS 

generator 

estimated 

LIFE  SIZE 

total 

COST 

CAPITAL 

recovery 

FACTOR  '  ’ 

CAPITAL 

RECOVERY 
^  COSTS /YR 

3 

5 

6 

7 

# 

123 

158 

387 

343 

141 

25  600  . 

25  750 

18  1500  , , 

20  1000 

25  750 

$210,072 

$262,590 

$525,179 

$350,120. 

$262,590 

0.08776 

0.08776 

0.10122 

0.09624  ^ 

0.08776 

$18,436 
$23,045 
$53,159 
..$33,696 
■  $23,045 

total  generator,  cqsts 

TOTAL  ANNUAL 

CIRCUIT 

NUMBER 

generating 

COSTS 

OPERATING 

COSTS 

mainten. 

COSTS 

CAPITAL 
.  COSTS 

GENERATOR 

COSTS 

3 

5 

6 

7 

8 

$3,934 

$5,873 

$26,721 

$17,675 

$5,221 

$4,558 

$5,861 

$14,326 

$12,698 

$5,210 

$451 
$751 
$3,524 
$2,042 
■  $587 

$18,436 

$23,045 

$53,159 

$33,696 

$23,045 

$27,379 

$35,530 

$97,729 

$66,111 

$34,062 

net  estimated  SAVINGS 

-  . 

CIRCUIT 

NUMBER 

GENERATOR 
•  SIZE  (KW) 

TOTAL 

ANNUAL 

SAVIiraS 

TOTAL 

annual  / 

■  COSTS 

TOTAL  NET 

ANNUAL 

'  SAVINGS  ..•-f''- 

•3 

5 

•  .  6 
7 

A 

600 

750 

1500 

1000 

750 

, .  $33,257 

..$42,951 
$85,171 
$58,826 
$39,167 

$27,379 

$35,530 

-$97,729  ..j-; 

$66,111  r  •  ■ 

$34,062  ,. 

-  $5,878 

$7,421  *  ■  ■'  • 

:X$12,SS9)  ;  , 

'  r.  ( $7,285),  v 

'.  =  $5,105  ■  ; 

w 

Note:  * 

Selected  generator  based 

on  larger 

net  annual  savings 

s  0  s  A  -  m- 
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COSTS  ESTIMATES  FOR  DIESEL  GENERATORS  -  SUBSTATION  505  A 


GENERATOR  SIZES  (KW) 


500 

600 

750 

1000 

1100 

1250 

1500 

COST  OF  GENERATOR 
TRANSFER  SWITCHES 

WIRING  &  CONTROLS 
CONCRETE  PAD 

DIGGING,  CLEANING,  MISC. 

$75,000 

$50,000 

$5,000 

$750 

$750 

$90,000 

$60,000 

$6,000 

$900 

$900 

$112,500 

$75,000 

$7,500 

$1f125 

$1,125 

$150,000 

$100,000 

$10,000 

$1,500 

$1,500 

$165,000 

$110,000 

$11,000 

$1,650 

$1,650 

$187,500 

$125,000 

$12,500 

$1,875 

$1,875 

$225,000 

$150,000 

$15,000 

$2,250 

$2,250 

SUB-TOTAL  MATERIAL; 

$131,500 

$157,800 

$197,250 

$263,000 

$289,300 

$328,750 

$394,500 

TAXES  (4.5%); 

$5,918 

$7,101 

$8,876 

$11,835 

$13,019 

$14,794 

$17,753 

SUB-TOTAL  MATERIAL: 

$137,418 

$164,901 

$206,126 

$274,835 

$302,319 

$343,544 

$412,253 

OVERHEAD  (10%); 

$13,742 

$16,490 

$20,613 

$27,484 

$30,232 

$34,354 

$41,225 

SUB-TOTAL  MATERIAL; 

$151,159 

$181,391 

$226,739 

$302,319 

$332,550 

$377,898 

$453,478 

PROFIT  (10%); 

$15,116 

$18,139 

$22,674 

$30,232 

■5“ 

$33,255 

$37,790 

$45,348 

TOTAL  MATERIAL: 

$166,275 

$199,530 

$249,413 

$332,550 

$365,805 

$415,688 

$498,826 

SUB-TOTAL  LABOR: 

$6,000 

$7,200 

$9,000 

$12,000 

$13,200 

$15,000 

$18,000 

LABOR  MARKUP  (21%); 

$1,260 

$1,512 

$1,890 

$2,520 

$2,772 

$3,150 

$3,780 

SUB-TOTAL  LABOR: 

$7,260 

$8,712 

$10,890 

$14,520 

$15,972 

$18,150 

$21,780 

OVERHEAD  (10%); 

$726 

$871 

$1,089 

$1,452 

$1/597 

$1,815 

$2,178 

SUB -TOTAL  LABOR: 

$7,986 

$9,583 

$11,979 

$15,972 

$17,569 

$19,965 

$23,958 

PROFIT  (10%); 

$799 

$958 

$1,198 

$1,597 

$1/757 

$1,997 

$2,396 

TOTAL  LABOR: 

$8,785 

$10,542 

$13,177 

$17,569 

$19,326 

$21,962 

$26,354 

TOTAL  MATERIAL  &  LABOR; 

$175,060 

$210,072 

$262,590 

$350,120 

$385,132 

$437,649 

$525,179 
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'*******************************>^***************************************** 
STUDY  IDENTIFICATION  BLOCK 


Project  Title 

FORT  BELVOIR  E.S.O.S 

Installation  Name 

SUBSTATION  505-A 

Project  Number 

DACA-31-89-C-0198 

Fiscal  Year 

1991 

Name  of  Analyst 

EAC 

************************************************************************* 

KEY  STUDY  DATES 

ECIP  Economic  Life 

25  (years) 

************************************************************************* 

INVESTMENT  COST  SUMMARY 

Construction  cost 

$ 

262590 

SIOH  costs 

$ 

14442 

Design  costs 

$ 

15755 

Energy  credit  calc 

$ 

263508 

Salvage  value  cost 

-$ 

0 

Total  investment  cost 

$ 

263508 

ANNUAL  ENERGY  SAVINGS (+)  /  COST(-),  DOE  REGION  3  ,  CENSUS  REGION  3 


Unit  Cost 

Savings 

Annual 

Discount 

Discounted 

Fuel  $/MBTU  MBTU  /  Yr 

Savings  $ 

Factor 

Savings 

ELEC  6.07 

205 

1244 

11.37 

14148 

DIST  7.43 

-791 

-5878 

17.06 

-100277 

RESID  9.97 

0 

0 

16.85 

0 

NAT  G  5.33 

0 

0 

17.52 

0 

COAL  0.00 

0 

0 

13.34 

0 

TOTAL 

-586 

-4634 

$  -86128 

************************************************************************* 

NON-ENERGY  ANNUAL  SAVINGS (+) 

/  COST(-) 

Annual 

Discount 

Discounted 

Item 

Savings  $ 

Factor 

Savings 

Maintenance 

-751 

11.65 

-8749 

Operating 

-5861 

11.65 

-68281 

Demand  savings 

41654 

11.65 

485269 

Total  discounted  savings (+) 

/  costs{-) 

$  408239 

********** 
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*****************★*★★*★★******♦******’►*********************************** 
NON-ENERGY  ONE-TIME  SAVINGS (+)  /  COST(-) 


Item 


One-Time  Year  Discount  Discounted 

Savings  $  Factor  Savings 


No  cost  items. 


Total  discounted  savings (+)  /  costs (-) 

$ 

0 

************************^****************‘******************************** 
DISCOUNTED  NON-ENERGY  SAVINGS {+)  /  COST(+)  TOTALS 

Non-energy  annual  savings 

Non-energy  one-time  savings 

-CA 

408239 

0 

Total  non-energy  savings 

$ 

408239 

*★*****★*★★* 


PROJECT  QUALIFICATION  TESTS 


Project  non-energy  qualification  test. 
Energy  savings  calc 

Non-energy  savings-to- investment  ratio 
(SIR  <  1)  Project  does  not  qualify. 
First  year  Dollar  savings 
Total  net  discounted  savings 
Discounted  savings  ratio 
Simple  payback  period  (years) 


-28422 

-0.43 

30408 

322111 

1.22 

8.67 


******* 
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SUBSTATION  505  A 

NATURAL  GAS  GENERATOR  FOR  STANDBY  GENERATION 


ENERGY  GENERATED 


GENERATOR  KW  MAXIMUM  ESTIMATED  MAXIMUM  ESTIMATED 

SEASON  SIZE  (KW)  REDUCED  GEN.  HOURS  GEN.  HOURS  KWH  GENERATED  KWH  GENERATED 


S\iniiner  630  345  100  60  34500  20700 

Winter  630  150  100  60  15000  9000 

TOTALS:  29700 


ENERGY  REQUIRED  TO  GENERATE 


GENERATOR  FULL  LOAD  PART.  LOAD  GENERATOR  GENERATOR  NATURAL  GAS 
SEASON  SIZE  (KW)  CCF/HOUR  CCF/HOUR  MAX.  HOURS  EST.  HOURS  THERMS 


Summer 

630 

74 

41 

100 

60 

2431 

Winter 

630 

74 

74 

100 

60 

4440 

TOTALS: 

6871 

ANNUAL  OPERATION  AND  MAINTENANCE  COSTS 


SEASON 

ESTIMATED 

HOURS 

EXPECTED 

LIFE 

TOTAL 

KWH 

OPERATING 

COSTS 

MAINTENANCE 

COSTS 

TOTAL  O&M 

COSTS 

Summer 

60 

25 

20700 

$2,220 

$207 

$2,427 

Winter 

60 

25 

9000 

$2,220 

$90 

$2,310 

TOTALS: 

$4,440 

$297 

$4,737 

ELECTRIC  SAVINGS  WITH  MSSG  RATE 


SEASON 

TOTAL 

KWH 

TOTAL 

KW 

TOTAL 

MBTU 

KWH  $ 
SAVINGS 

DEMAND 

PAYMENTS 

TOTAL 

SAVINGS 

Summer 

20700 

345 

70.6 

$429 

$12,420 

$12,849 

Winter 

9000 

150 

30.7 

$186 

$5,400 

$5,586 

TOTALS : 

$615 

$17,820 

$18,435 

TOTAL 

MBTU 


70.6 

30.7 

101.4 


TOTAL 

MBTU 


250.7 

457.8 

708.4 
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***★**★★**★**********★*★***  *********’*f****  *****’*'*****************  ********* 

STUDY  IDENTIFICATION  BLOCK 


Project  Title 
Installation  Name 
Project  Number 
Fiscal  Year 
Name  of  Analyst 


FORT  BELVOIR  E.S.O.S 

SUBSTATION  505-A 

DACA-31-89-C-0198 

1991 

EAC 


KEY  STUDY  DATES 


ECIP  Economic  Life 


25  (years) 


************************************************************************* 
INVESTMENT  COST  SUMMARY 


Construction  cost 
SIOH  costs 
Design  costs 
Energy  credit  calc 
Salvage  value  cost 
Total  investment  cost 


350814 

19295 

21049 

352042 

0 

352042 


ANNUAL  ENERGY  SAVINGS (+)  /  COST(-),  DOE  REGION  3  ,  CENSUS  REGION  3 


f 

Unit  Cost 

Savings 

Annual 

Discount 

Discounted 

Fuel 

$/MBTU  MBTU  /  Yr 

Savings  $ 

Factor 

Savings 

ELEC 

6.07 

101 

615 

11.37 

6998 

DIST 

7.43 

0 

0 

17.06 

0 

RESID 

9.97 

0 

0 

16.85 

0 

NAT  G 

5.33 

-708 

-3776 

17.52 

-66152 

COAL 

0.00 

0 

0 

13.34 

0 

TOTAL 

-607 

-3160 

$  -59153 

************************************************************************^ 

NON-ENERGY  ANNUAL 

SAVINGS (+) 

/  COST(-) 

Annual 

Discount 

Discounted 

Item 

Savings  $ 

Factor 

Savings 

Maintenance 

-297 

11.65 

-3460 

Ope rat ing 

-4440 

11.65 

-51726 

Demand  credits 

17820 

11.65 

207603 

Total  discounted 

savings (+) 

/  costs(-) 

$  152417 
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r************************************************************************* 
NON-ENERGY  ONE-TIME  SAVINGS (+)  /  COST(-) 


Item 


One-Time  Year  Discount  Discounted 

Savings  $  Factor  Savings 


No  cost  items. 


Total  discounted  savings {+)  /  costs {-)  $ 


★  ★**************************************************’*f***’*f  **********  ****** 
DISCOUNTED  NON-ENERGY  SAVINGS (+)  /  COST(+)  TOTALS 


Non-energy  annual  savings 
Non-energy  one-time  savings 

Total  non-energy  savings  $  152417 


$  152417 

$  0 


************************************************************************* 
PROJECT  QUALIFICATION  TESTS 


Project  non-energy  cjualif ication  test. 
Energy  savings  calc 

Non-energy  savings-to-investment  ratio 
(SIR  <  1)  Project  does  not  qualify. 
First  year  Dollar  savings 
Total  net  discounted  savings 
Discounted  savings  ratio 
(SIR  <  1)  Project  does  not  qualify. 
Simple  payback  period  (years) 


$  -19521 

-0.22 

$  9923 

$  93264 

0.26 

35.48 
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SUBSTATION  505  A 

DIESEL  GENERATOR  FOR  STANDBY  GENERATION 


ENERGY  GENERATED 


GENERATOR  KW  MAXIMUM  MAXIMUM  ESTIMATED 

SEASON  SIZE  (KW)  REDUCED  HOURS  KWH  GENERATED  KWH  GENERATED 


Summer 

750 

345 

100 

34500 

20700 

Winter 

750 

150 

100 

15000 

9000 

TOTALS: 

29700 

ENERGY  REQUIRED  TO  GENERATE 


SEASON 

GENERATOR 
SIZE  (KW) 

FUEL 

GPH 

GENERATOR 
MAX.  HOURS 

GENERATOR 

EST.  HOURS 

DIESEL 

GALLONS 

Summer 

750 

30 

100 

60 

1800 

Winter 

750 

16 

100 

60 

960 

TOTALS : 

2760 

ANNUAL  OPERATION  AND 

MAINTENANCE 

COSTS 

ESTIMATED 

EXPECTED  TOTAL 

OPERATING 

MAINTENANCE 

SEASON 

HOURS 

LIFE 

KWH 

COSTS 

COSTS 

Summer 

60 

25 

20700 

$2,220 

$259 

Winter 

60 

25 

9000 

$2,220 

$113 

TOTALS: 

$4,440 

$371 

ELECTRIC  SAVINGS  WITH  MSSG  RATE 


SEASON 

TOTAL 

KWH 

TOTAL 

KW 

TOTAL 

MBTU 

KWH  $ 
SAVINGS 

DEMAND 

PAYMENTS 

Summer 

20700 

345 

70.6 

$429 

$12,420 

Winter 

9000 

150 

30.7 

$186 

$5,400 

TOTALS : 

$615 

$17,820 

TOTAL 

MBTU 


70.6 

30.7 

101.4 


TOTAL 

MBTU 


249.7 
133.2 

382.8 


TOTAL  O  &  M 
COSTS 


$2,479 

$2,333 

$4,811 


TOTAL 

SAVINGS 


$12,849 

$5,586 

$18,435 
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************************************************************************* 
STUDY  IDENTIFICATION  BLOCK 


Project  Title 
Installation  Name 
Project  Number 
Fiscal  Year 
Name  of  Analyst 


FORT  BELVOIR  E.S.O.S 

SUBSTATION  505-A 

DACA-31-89-C-0198 

1991 

EAC 


********************************************************************’*^**** 
KEY  STUDY  DATES 


ECIP  Economic  Life 

# 

• 

25 

(years) 

************************************************************************* 

INVESTMENT  COST  SUMMARY 

Construction  cost 

$ 

262590 

SIOH  costs 

$ 

14442 

Design  costs 

$ 

15755 

Energy  credit  calc 

$ 

263508 

Salvage  value  cost 

-$ 

0 

Total  investment  cost 

$ 

263508 

************************************************************************* 

ANNUAL  ENERGY  SAVINGS (+)  / 

COST(-),  DOE 

REGION  3 

,  CENSUS  REGION  3 

Unit  Cost 

Savings 

Annual 

Discount 

Discounted 

Fuel  $/MBTU 

MBTU  /  Yr 

Savings  $ 

Factor 

Savings 

ELEC  6.07 

101 

615 

11.37 

6998 

DIST  7.43 

-383 

-2844 

17.06 

-48522 

RESID  9.97 

0 

0 

16.85 

0 

NAT  G  5.33 

0 

0 

17.52 

0 

COAL  0.00 

0 

0 

13.34 

0 

TOTAL 

-281 

-2229 

$  -41524 

***★★*★***★*★******★★*★**★* 

************.*.******************************* 

NON-ENERGY  ANNUAL  SAVINGS (+)  /  COST{-) 

Annual 

Discount 

Discounted 

Item 

Savings  $ 

Factor 

Savings 

Maintenance 

-615 

11.65 

-7165 

Operating 

-4440 

11.65 

-51726 

Demand  credits 

17820 

11.65 

207603 

Total  discounted  savings {+) 

/  costs (-) 

$  148712 

************************************************************************* 
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’★**********^***********************************************^************* 
NON-ENERGY  ONE-TIME  SAVINGS (+)  /  COST(-) 


Item 


One-Time  Year  Discount  Discounted 

Savings  $  Factor  Savings 


No  cost  items. 


Total  discounted  savings (+)  /  costs (-) 

$ 

0 

************************************************************************* 
DISCOUNTED  NON-ENERGY  SAVINGS (+)  /  COST{+)  TOTALS 

Non-energy  annual  savings 

Non-energy  one-time  savings 

$ 

$ 

148712 

0 

Total  non-energy  savings 

$ 

148712 

PROJECT  QUALIFICATION  TESTS 


Project  non-energy  qualification  test. 
Energy  savings  calc 

Non-energy  savings-to-investment  ratio 
(SIR  <  1)  Project  does  not  qualify. 
First  year  Dollar  savings 
Total  net  discounted  savings 
Discounted  savings  ratio 
(SIR  <  1)  Project  does  not  qualify. 
Simple  payback  period  (years) 


$  -13703 

-0.21 

$  10536 

$  107188 

0.41 

25.01 
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DESIGN  WEATHER  PARAMETERS 


City  Name . s  FT .  BELVOIR 

Location. VIRGINIA 

Latitude . :  38.4  deg 

Elevation . s  69.0  ft 

Summer  Design  Dry  Bulb  Temp . :  90.0  F 

Summer  Design  Wet  Bulb  Temp . :  75.0  F 

Daily  Temperature  Range . :  23.0  F 

Winter  Design  Dry  Bulb  Temp . ;  12.0  F 

Atmospheric  Clearness  Number . :  1.00 


TABLE  1. 

MAXIMUM 

SOLAR  HEAT  GAINS  -  AVERAGE 
(BTU/hr/sqft ) 

DAYS 

Month 

NE 

£ 

SE 

S 

SW 

W 

NW 

N 

Hor 

Jan 

24.2 

61.1 

97.3 

110.1 

97.3 

61.1 

24.2 

24.2 

80.0 

Feb 

31*8 

74.8 

105.7 

113.8 

105.7 

74.8 

31.8 

31.8 

107.2 

Mar 

40.8 

87.0 

106.9 

108.0 

106.9 

87.0 

40.8 

40.8 

136.8 

Apr 

60.0 

97.4 

104.4 

97.2 

104.4 

97.4 

60.0 

49.3 

164.3 

May 

74.9 

103.0 

98.4 

84.0 

98.4 

103.0 

74.9 

54.9 

181.8 

Jun 

85.1 

109.3 

97.5 

79.2 

97.5 

109.3 

85.1 

57.9 

195.2 

Jul 

80.6 

106.7 

98.1 

81.4 

98.1 

106.7 

80.6 

56.4 

189.3 

Aug 

69.1 

104.1 

105.7 

94.4 

105.7 

104.1 

69.1 

52.2 

177.6 

Sep 

52.3 

99.3 

114.8 

111.6 

114.8 

99.3 

52.3 

45.4 

158.1 

Oct 

36.4 

88.3 

117.7 

122.9 

117.7 

88.3 

36.4 

36.4 

128.2 

Nov 

26.7 

66.5 

101.8 

113.3 

101.8 

66.5 

26.7 

26.7 

89.4 

Dec 

21.4 

53.0 

87.6 

100.9 

87.6 

53.0 

21.4 

21.4 

68.4 

TABLE  2 

MAXIMUM 

SOLAR  HEAT  GAINS  -  DESIGN  DAYS 
(BTU/hr/sqft) 

Month 

NE 

E 

SE 

s 

SW 

W 

NW 

N 

Hor 

Jan 

20.4 

158.9 

243.9 

253.8 

243.9 

158.9 

20.4 

20.4 

142.0 

Feb 

53.0 

189.1 

246.5 

237.5 

246.5 

189.1 

53.0 

24.7 

187.7 

Mar 

95.9 

219.8 

234.5 

200.7 

234.5 

219.8 

95.9 

29.4 

229.0 

Apr 

141.6 

224.4 

200.1 

146.7 

200.1 

224.4 

141.6 

34.1 

256.0 

May 

166.1 

220.1 

170.7 

104.6 

170.7 

220.1 

166.1 

37.4 

268.0 

Jun 

173.2 

215.4 

156.7 

87.8 

156.7 

215.4 

173.2 

47.4 

269.7 

Jul 

163.7 

215.7 

166.5 

101.4 

166.5 

215.7 

163.7 

38.3 

264.7 

Aug 

136.4 

216.6 

193.1 

141.7 

193.1 

216.6 

136.4 

35.8 

251.3 

Sep 

90.3 

207.2 

224.7 

194.9 

224.7 

207.2 

90.3 

30.6 

221.4 

Oct 

52.0 

182.7 

238.2 

230.6 

238.2 

182.7 

52.0 

25.5 

184.4 

Nov 

20.7 

156.1 

239.8 

249.9 

239.8 

156.1 

20.7 

20.7 

141.3 

Dec 

18.5 

141.9 

236.4 

254.2 

236.4 

141.9 

18.5 

18.5 

122.2 

/35<7-//) 
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MASTER  SCHEDULE  1.  OCCUPANCY  (GENERAL)  Hourly  Percentages 
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1  17  1 

18 

1  1 

1  1 

21 

22 

1 

Weekday 

100 

100 

100 

100 

80 

50 

50 

10 

5 

5 

0 

0 

Saturday 

30 

30 

30 

30 

25 

5 

0 

0 

0 

0 

0 

0 

Sunday 

30 

30 

30 

30 

25 

5 

0 

0 

0 

0 

0 

0 

DESIGN 

100 

100 

100 

100 

100 

100 

100 

20 

10 

0 

0 

0 

MASTER  SCHEDULE  2 . 

LIGHTING 

Hourly  Percentages 

Hour - > 

0 

1 

2 

3 

4 

5 

6 

7 

8 

ll 

30 

Lii 

Weekday 

5 

5 

5 

5 

5 

10 

80 

90 

100 

100 

100 

100 

Saturday 

5 

5 

5 

5 

5 

5 

5 

20 

80 

80 

80 

90 

Sunday 

5 

5 

5 

5 

5 

5 

5 

20 

80 

80 

80 

90 

DESIGN 

10 

10 

10 

10 

10 

20 

50 

100 

100 

100 

100 

100 

lour  - - >  1 

\  : 

12 

13 

14 

1  1 

1  1 

17 

18 

19 

20 

21 

CM 

CM 

1 

Weekday 

100 

100 

100 

100 

90 

70 

70 

70 

70 

70 

70 

10 

Saturday 

90 

90 

90 

90 

50 

40 

5 

5 

5 

5 

5 

5 

Sunday 

90 

90 

90 

90 

50 

40 

5 

5 

5 

5 

5 

5 

DESIGN 

100 

100 

100 

100 

100 

100 

100 

50 

20 

10 

10 

10 

MASTER  SCHEDULE  3 . 

EQUIPMENT 

Hourly  Percentages 

Hour - > 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Li! 

Weekday 

5 

5 

5 

5 

5 

5 

20 

50 

100 

100 

100 

100 

Saturday 

5 

5 

5 

5 

5 

5 

10 

10 

15 

20 

20 

20 

Sunday 

5 

5 

5 

5 

5 

5 

5 

10 

10 

10 

10 

20 

DESIGN 

10 

10 

10 

10 

10 

20 

40 

100 

100 

100 

100 

100 

Hour - >  1 

12 

13 

14 

15 

1 

1  1 

18 

19 

20 

21 

1  1 

1  23 

Weekday 

100 

100 

100 

100 

80 

50 

20 

10 

5 

5 

5 

5 

Saturday 

20 

20 

20 

10 

10 

10 

10 

10 

5 

5 

5 

5 

Sunday 

20 

15 

15 

10 

10 

10 

10 

5 

5 

5 

5 

5 

DESIGN 

100 

100 

100 

100 

100 

100 

100 

40 

20 

10 

10 

10 

*************************************!fc********************************** 
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MASTER  SCHEDULE  SUMMARY 

Prepared  By  :  E  A  C 

"larrier  Hourly  Analysis  Program 


Page  2 
04-27-91 
6100190202 


MASTER  SCHEDULE  4.  DOMESTIC  HOT  WATER 


1  I  2  I  3  I  4  1 


Weekday 

Saturday 

Sunday 

DESIGN 


Hourly  Percentages 


9  I  10 


20  20 


15  I  16  I  17 


Weekday 

Saturday 

Sunday 

DESIGN 


Weekday 

Saturday 

Sunday 

DESIGN 


Weekday 

Saturday 

Sunday 

DESIGN 


/33’9-3 


MASTER  SCHEDULE  SUMMARY 

Prepared  By  ;  E  A  C 
•Carrier  Hourly  Analysis  Program 

tilir********************************************************************* 


Page  3 
04-27-91 
6100190202 


MASTER  SCHEDULE  7.  PIPE  &  EQ.  RADIATION 


Hourly  Percentages 


Hour 


1  0l  l|  2  \  3|  4|  5|  6|  7l  8| 


10 


11 


Weekday 

Saturday 

Sunday 

DESIGN 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

Hour - > 

12 

13 

14 

15 

IL. 

17 

18 

19 

20 

21 

22 

23 

Weekday 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

Saturday 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

Sunday 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

DESIGN 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

************************************************************************ 
MASTER  SCHEDULE  8.  OCCUPANCY  (RADAR  RM. )  Hourly  Percentages 


Hour 


]~7]  112131  4|5|6l7|8|9|  10  1 


11 


Weekday 

Saturday 

Sunday 

DESIGN 


0 

0 

0 

0 

0 

0 

0 

33 

100 

100 

100 

100 

0 

0 

0 

0 

0 

0 

0 

33 

66 

66 

66 

66 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

33 

100 

100 

100 

100 

100 

100 

12 

13 

14 

15 

16 

17 

18 

19 

21 

22 

23 

66 

100 

100 

100 

100 

66 

33 

0 

0 

0 

0 

0 

33 

66 

66 

66 

66 

33 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

33 

Weekday 

Saturday 

Sunday 

DESIGN 


/35'?-V 


EWH 


OBSERVATION 

CONTHOL 

ROOM 


SEVENTH  FLOOR  PLAN 


THIRD  FLOOR  PLAN 


X - 

®  FCU  A  ^ 

— 

omcE  1 

1 

LATRINE 

X 

y-RAD-^ 

SECOND  FLOOR  PLAN 


Jl - 

r~“~~ 

a>— UH  ^ 

— 

rh 

MECH. 

yr  EQ.  RM. 


toPAGE 


GENERATOR 

ROOM 


SIXTH  FLOOR  PLAN 


FIFTH  FLOOR  PLAN 


FCU  C 


RADAR 

ROOM 


orncE 


GROUND  FLOOR  PLAN 


FOURTH  FLOOR  PLAN 


BUILDING  1359  KEY  PLAN 


EAC  STANDARD  FORM 
AUGUST  1990 


ENGINETRING  ANALYSIS 


Sheet  I  of 
By: 

Calcularions  for  Inf ilterarion 


Pr c  ec-  :  pSCS ,  Fcrt 

Building 

BfeLv'tfie  .  6LDA  (35*? 

Date: 

1990 

Ccnrracr  No:DACA-3I- 

89-C-C1S9.  EAC  Proiect 

No.:  89034. 

0 

* 

Buildinc  Leakace  Are 

a 

Effective  Leakage 

Building 

Building 

Area,  in- 

Component 

Leakage  Area 

Parameter 

BiLi,  in- 

L, 

D. 

L 

^KIW  <CRACK 

S/uf 

80  FT 

4o  .00 

Sill  fcundazion 

0 . 19 / ft .  of  perimeter 

84  ft. 

15:  .4^ 

Jcinrs ,  ceiling/wall 

0.12 /ft.  of  wall 

84  ft. 

to  .  |0 

Windows 

0.063 /ft-,  of  window 

135  ft=. 

8 

Deers 

0.215 /ft-,  of  doors 

laftr. 

16,. -71 

Wall  -  Window  frames 

0.15/  ft- .  of  window 

*3Sft% 

20.Z<5 

Deer  frames 

0.072/ft-,  of  door 

le  ftr. 

e.CoZ 

Slec.  outlet /switch 

0,16/ fixture 

20«t.eA. 

3*20 

Recessed  lights 

1.6/fixture 

4)  ft.EA' 

4. 40 

Pipe  penetration 

1.55/in-,  of  pipe 

A  tt’.eA- 

a -20 

Exhaust  fans 

6.0/fan 

Z  «.EA. 

12.00 

Duct  penetration 

2.2/S? 

I6i^  S? 

36.30 

FCU  openings 

60  X  l/3{S?/unit)  X  2,2/ST 

—  » 

in* 

.Infiltration  Q(efni)  • 

»  L  X  (A  At  +• 

(AsguE  in*.  ?.  a.iT.  b 

Vijiter 

Summez 

I 

2(c£a)= 

■  L{0. 01313  X  SI  +  0. 

01S7  X  14') 

-  L(0.0313  X 

15  +  0.0157  X  10*: 

-Lx  2.2 

-Lx  1.45 

*  X  2.2  *  Aol  cm 

«  )S*o  X  1.4S  -  '21ff  CTH 

Rate  - 

Rate  *  2nO 

214d)  *  0.  BT  CFM/S? 

244  o 

'  -  c.oilcm/s? 
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COMPLEX  SPACE  DESCRIPTION 

Space  Name  :  GROUND  FL.  -  EQUIP.  RM.  04-27-91 

Prepared  By  :  E  A  C  6100190202 

Carrier  Hourly  Analysis  Program  Page  1  of  2 

********<^* *************************************************** ************ 

1.  SPACE  NAME  =  GROUND  FL.  -  EQUIP.  RM. 

************************************************************************* 


2.  WALL  INFORMATION 

(Number  of  Wall 

Types  =  3) 

Weight 

Ext  Color 

U-Value 

(Ib/sqft) 

(D,M,L)  (BTU/hr/sqft/F) 

Wall  Type  1 

51 

M 

0.400 

Wall  Type  2 

L 

D 

0.170 

Wall  Type  3 

L 

D 

0.570 

Exposure 

Wall  Type  1 

Wall  Type  2  Wall 

Type  3 

NE 

0.0 

0.0 

0.0 

E 

0.0 

0.0 

0.0 

SE 

0.0 

0.0 

0.0 

S 

0.0 

0.0 

0.0 

sw 

138.0 

0.0 

33.7 

w 

0.0 

0.0 

0.0 

NW 

0.0 

0.0 

0.0 

N 

0.0 

0.0 

0.0 

*****.*******************.*****.********.******************************** 

3.  ROOF  INFORMATION 

(Number  of  Roof 

Types  =  1) 

Weight 

Ext  Color 

U-Value 

Area 

(Ib/sqft) 

(D,M,L) 

(BTU/hr/sqft/F) 

(sqft) 

Roof  1  M 

M 

0.220 

0.0 

******  ***************i»f*******************»******************************* 

4.  GLASS  INFORMATION  (Number  of  Glass  Types  =  2) 


U-Value  Glass  Internal 

(BTU/hr/sqft/F)  Factor  Shades 


Glass  Type  1  1.100  1.00  N 

Glass  Type  2  0.580  0.90  N 


< -  External  Shading  Information  - > 


Window 

Window 

Reveal 

Overhang 

Overhang 

Fin 

Fin 

Height 

Width 

Depth 

Height 

Extension 

Separation 

Exten. 

(ft) 

(ft) 

(in) 

(in) 

(in) 

(in) 

(in) 

Shade  1 

8.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Shade  2 

8.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Shade  3 

6.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

************************************************************************* 
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COMPLEX  SPACE  DESCRIPTION 

Space  Name  :  GROUND  FL.  -  EQUIP.  RM.  04-27-91 

Prepared  By  :  E  A  C  6100190202 

"Carrier  Hourly  Analysis  Program  Page  2  of  2 

************************************************************************ 


4.  GLASS  INFORMATION  (continued) 


Exposure 

<— - 

Type 

Area 

1 

Shade 

*  vxass  Areas 
Type 
Area 

vsqxr ) 

2 

Shade 

Type 

Area 

3 

Shade 

NE 

0.0 

0 

0.0 

0 

NA 

NA 

E 

0.0 

0 

0.0 

0 

NA 

NA 

SE 

0.0 

0 

0.0 

0 

NA 

NA 

S 

0.0 

0 

0.0 

0 

NA 

NA 

sw 

8.3 

0 

0.0 

0 

NA 

NA 

w 

0.0 

0 

0.0 

0 

NA 

NA 

NW 

0.0 

0 

0.0 

0 

NA 

NA 

N 

0.0 

0 

0.0 

0 

NA 

NA 

H 

0.0 

0 

0.0 

0 

NA 

NA 

5.  INTERNAL  LOADS 

SPACE  DATA  : 

Floor  Area 

= 

275 

sqft  Building  Wt.  =  M 

Ib/sgft 

PEOPLE  : 

sqft /person 

0.0 

Total  People  = 

0 

Schedule  No. 

= 

1 

Activity  Level  = 

2 

LIGHTING  : 

W/sgft 

= 

1.31 

Total  Watts  = 

360 

Schedule  No. 

* 

2 

Wattage  Mult.  - 

1.00 

Fixture  Type 

ss 

3 

Free-hanging 

1 - 

OTHER  ELECTRIC: 

W/sqft 

s 

4.00 

Total  Watts  = 

1,100 

Schedule  No. 

s 

6 

MISC.  SENSIBLE: 

Load 

6,700 

BTU/hr  Schedule  No.  = 

4 

MI SC.  LATENT  : 

Load 

0  BTU/hr  Schedule  No.  = 

1 

★★★★★★★★★★★********^**************************^************************** 


6.  PARTITIONS,  INFILTRATION, 

GROUND 

PARTITIONS  (Next  to  Unconditioned  Spaces) 

Unconditioned 

Space  Temp. 

Area 

U-Value 

Cooling 

Heating 

(sqft) 

(BTU/hr/sqft/F) 

(deg  F  or  %) 

(deg  F  or  %) 

Walls  130.0 

0.400 

0.0  F 

0.0  F 

Ceilings  70.0 

0.420 

0.0  F 

30.0  F 

Floors  0.0 

0.100 

90.0  F 

50.0  F 

INFILTRATION 

GROUND  ELEMENT 

Cooling  :  0.15  CFM/sqft  = 

41  CFM 

Area  : 

275.0  sqft 

Heating  :  0.28  CFM/sqft  * 

77  CFM 

Perimeter  : 

34.0  ft 

Typical  :  0.28  CFM/sqft  = 

77  CFM 

Depth  : 

0.0  ft 

/35<?-8 


COMPLEX  SPACE  DESCRIPTION 

Space  Name  :  GROUND  FL.  -  STORAGE  RM.  04-27-91 

Prepared  By  :  E  A  C  6100190202 

Carrier  Hourly  Analysis  Program  Page  1  of  2 

************************************************************************* 

1.  SPACE  NAME  =  GROUND  PL.  -  STORAGE  RM. 

************************************************************************* 


2.  WALL  INFORMATION  (Number  of  Wall  Types  =  3) 


Weight 

(Ib/sqft) 

Ext  Color  U-Value 

(D,M,L)  (BTU/hr/sqft/F) 

Wall  Type  1 

51 

M 

0.400 

Wall  Type  2 

L 

D 

0.170 

Wall  Type  3 

L 

D 

0.570 

< - Net 

Wall  Areas  (sqft)  — 

- > 

Exposure 

Wall  Type  1 

Wall  Type  2  Wall 

Type  3 

NE 

70.0 

0.0 

0.0 

E 

0.0 

0.0 

0.0 

SE 

0.0 

0.0 

0.0 

S 

0.0 

0.0 

0.0 

sw 

70.0 

0.0 

0.0 

w 

0.0 

0.0 

0.0 

NW 

0.0 

0.0 

0.0 

N 

0.0 

0.0 

0.0 

*««*******«*«*.«********************************************************* 

3.  ROOF  INFORMATION 

(Number  of  Roof  Types  =  1) 

Weight 

Ext  Color 

U-Value 

Area 

(Ib/sqft) 

(D,M,L) 

(BTU/hr/sqft/F) 

(sqft) 

Roof  1  M 

M 

0.220 

0.0 

************************************************************************* 
4.  GLASS  INFORMATION  (Number  of  Glass  Types  =  2) 


U-Value  Glass  Internal 

(BTU/hr/sqft/F)  Factor  Shades 


Glass  Type  1  1.100  1.00  N 

Glass  Type  2  0.580  0.90  N 


< - - -  External  Shading  Information  - - - > 


Window 

Height 

(ft) 

Window 

Width 

(ft) 

Reveal 

Depth 

(in) 

Overhang 

Height 

(in) 

Overhang 

Extension 

(in) 

Fin 

Separation 

(in) 

Fin 

Exten. 

(in) 

Shade  1 

8.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Shade  2 

8.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Shade  3 

8.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

/35‘?-<? 


6.  PARTITIONS,  INFILTRATION, 

GROUND 

PARTITIONS  (Next  to  Unconditioned  Spaces) 

Unconditioned 

Space  Temp. 

Area 

U-Value 

Cooling 

Heating 

(sgft) 

(BTU/hr/sqft/F) 

(deg  F  or  %) 

(deg  F  or  %) 

Walls  0.0 

0.400 

110.0  % 

10.0  F 

Ceilings  0*0 

0.420 

15.0  F 

10.0  F 

Floors  0.0 

0.100 

90.0  F 

50.0  F 

INFILTRATION 

GROUND  ELEMENT 

Cooling  :  0.14  CFM/sqft  = 

7  CFM 

Area  : 

50.0  sqft 

Heating  :  0.10  CFM/sqft  = 

5  CFM 

Perimeter  : 

14.0  ft 

Typical  :  0.14  CFM/sqft  = 

7  CFM 

Depth  : 

0.0  ft 

I55‘=l-I0 


COMPLEX  SPACE  DESCRIPTION 

Space  Name  :  GROUND  FL.  -  STAIR  04-27-91 

Prepared  By  :  E  A  C  6100190202 

Carrier  Hourly  Analysis  Program  Page  1  of  2 

★  ****★*★★★★***  ★★★******^lr*******i>r************^*********  ★*★★★**★★**  ★★**★*** 


1.  SPACE  NAME  =  GROUND  FL.  -  STAIR 

*******♦****★***★***★★★★*★★★**★★**★*★*♦**★*★**★*****★★***★**★*★*★★******* 


2.  WALL  INFORMATION 

(Number  of  Wall 

Types  =  3) 

Weight 

Ext  Color 

U-Value 

(Ib/sqft) 

(D,M,L)  (BTU/hr/sqft/F) 

Wall  Type  1 

51 

M 

0.400 

Wall  Type  2 

L 

D 

0.170 

Wall  Type  3 

L 

D 

0.570 

Exposure 

Wall  Type  1 

Wall  Type  2  Wall 

Type  3 

NE 

96.0 

0.0 

21.0 

E 

0.0 

0.0 

0.0 

SE 

0.0 

0.0 

0.0 

S 

0.0 

0.0 

0.0 

sw 

0.0 

0.0 

0.0 

w 

0.0 

0.0 

0.0 

NW 

0.0 

0.0 

0.0 

N 

0.0 

0.0 

0.0 

************************************************************************* 

3.  ROOF  INFORMATION 

(Number  of  Roof 

Types  «  1) 

Weight 

Ext  Color 

U-Value 

Area 

(Ib/sgft) 

(D,M,L) 

(BTU/hr/sqft/F) 

(sqft) 

Roof  1  M 

M 

0.220 

0.0 

4.  GLASS  INFORMATION  (Number  of  Glass  Types  =  2) 


U-Value  Glass  Internal 

(BTU/hr/sgft/F)  Factor  Shades 


Glass  Type  1  1.100  1.00  N 

Glass  Type  2  0.580  0.90  N 


< - - - - —  External  Shading  Information  — ™— — - - — > 


Window 

Window 

Reveal 

Overhang 

Overhang 

Fin 

Fin 

Height 

Width 

Depth 

Height 

Extension 

Separation 

Exten. 

(ft) 

(ft) 

(in) 

(in) 

(in) 

(in) 

(in) 

Shade  1 

8.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Shade  2 

8.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Shade  3 

8.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

/35‘?-ll 


COMPLEX  SPACE  DESCRIPTION 

Space  Name  :  GROUND  FL.  -  STAIR  04-27-91 

Prepared  By  ;  E  A  C  6100190202 

Carrier  Hourly  Analysis  Program  Page  2  of  2 

*******^****************^*****************************^**********^******* 

4.  GLASS  INFORMATION  (continued) 


Exposure 

"  1  H  ill 

<- 

Type 

Area 

1 

Shade 

brXaSS  ATeaS 

Type 

Area 

(sgrr) 

2 

Shade 

Type 

Area 

3 

Shade 

NE 

0.0 

0 

0.0 

0 

NA 

NA 

E 

0.0 

0 

0.0 

0 

NA 

NA 

SE 

0.0 

0 

0.0 

0 

NA 

NA 

S 

0.0 

0 

0.0 

0 

NA 

NA 

sw 

0.0 

0 

0.0 

0 

NA 

NA 

w 

0.0 

0 

0.0 

0 

NA 

NA 

NW 

0.0 

0 

0.0 

0 

NA 

NA 

N 

0.0 

0 

0.0 

0 

NA 

NA 

H 

0.0 

0 

0.0 

0 

NA 

NA 

******************  *******1*********  *************'************************** 
5.  INTERNAL  LOADS 


SPACE  DATA  : 

Floor  Area 

s 

95 

sqft  Building  Wt.  * 

M 

Ib/sgft 

PEOPLE  : 

sqft/person 

s 

0.0 

Total  People 

ss 

0 

Schedule  No. 

s 

1 

Activity  Level 

s= 

2 

LIGHTING  ; 

W/sqft 

ss 

1.26 

Total  Watts 

= 

120 

Schedule  No. 

= 

2 

Wattage  Mult. 

1.00 

Fixture  Type 

3 

Free-hanging 

OTHER  ELECTRIC: 

W/sqft 

s 

0.00 

Total  Watts 

= 

0 

Schedule  No. 

— 

3 

MI  sc.  SENSIBLE: 

Load 

s 

0 

BTU/hr  Schedule  No. 

s 

4 

MI SC.  LATENT  : 

Load 

sc 

0 

BTU/hr  Schedule  No. 

ss 

1 

6.  PARTITIONS,  INFILTRATION, 

GROUND 

PARTITIONS  (Next  to  Unconditioned  Spaces) 

Unconditioned 

Space  Temp. 

Area 

U-Value 

Cooling 

Heating 

(sqft) 

(BTU/hr/sqft/F) 

(deg  F  or  %) 

(deg  F  or  %} 

Walls  70.0 

0.420 

10.0  F 

10.0  F 

Ceilings  0.0 

0.420 

15.0  F 

10.0  F 

Floors  0.0 

0.100 

90.0  F 

50.0  F 

INFILTRATION 

GROUND  ELEMENT 

Cooling  :  0.15  CFM/sqft  * 

14  CFM 

Area  : 

95.0  sqft 

Heating  :  0.28  CFM/sqft  = 

27  CFM 

Perimeter  : 

28.0  ft 

Typical  ;  0.28  CFM/sqft  = 

27  CFM 

Depth  : 

0.0  ft 

/35<?-iZ 


COMPLEX  SPACE  DESCRIPTION 

Space  Name  :  2ND  FL.  -  OFFICE  04-27-91 

Prepared  By  :  E  A  C  6100190202 

Carrier  Hourly  Analysis  Program  Page  1  of  2 

**★★★**★*♦****★**★*★**★*★★************★*******♦*****************♦*****’*** 

1.  SPACE  NAME  *  2ND  FL.  -  OFFICE 

************************************************************************* 


2.  WALL  INFORMATION 

(Nvimber  of  Wall 

Types  =  3) 

Weight 

Ext  Color 

U-Value 

(Ib/sqft) 

(D,M,L)  (BTU/hr/sqft/F) 

Wall  Type  1 

51 

M 

0.400 

Wall  Type  2 

L 

D 

0.170 

Wall  Type  3 

L 

D 

0.570 

- > 

Exposure 

Wall  Type  1 

Wall  Type  2  Wall 

Type  3 

NE 

0.0 

0.0 

0.0 

E 

0.0 

0.0 

0.0 

SE 

0.0 

0.0 

0.0 

S 

0.0 

0.0 

0.0 

sw 

138.0 

0.0 

0.0 

w 

0.0 

0.0 

0.0 

NW 

130.0 

0.0 

0.0 

N 

0.0 

0.0 

0.0 

************i^*************^**************w******************************* 

3.  ROOF  INFORMATION 

(Number  of  Roof  Types  »  1) 

Weight 

Ext  Color 

U-Value 

Area 

(Ib/sqft) 

(D,M,L) 

(BTU/hr/sqft/F) 

(sqft) 

Roof  1  M 

M 

0.220 

0.0 

★★*****★★★**★**★*★***★★★***★*★***★★★****★**★**★************★★**★**★**★*★* 
4.  GLASS  INFORMATION  (Number  of  Glass  Types  =  2) 


Upvalue  Glass  Internal 

(BTU/hr/sqft/F)  Factor  Shades 


Glass  Type  1  1.100  1.00  N 

Glass  Type  2  0.580  0.90  N 


< - - - External  Shading  Information - > 


Window 

Height 

(ft) 

Window 

Width 

(ft) 

Reveal 

Depth 

(in) 

Overhang 

Height 

(in) 

Overhang 

Extension 

(in) 

Fin 

Separation 

(in) 

Fin 

Exten. 

(in) 

Shade  1 

8.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Shade  2 

8.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Shade  3 

8.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

**★**★********♦****★*★★********★***********♦*★*****★**★★*★****★★****★**** 
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COMPLEX  SPACE  DESCRIPTION 

Space  Name  ;  2ND  FL.  -  OFFICE  04-27-91 

Prepared  By  :  E  A  C  6100190202 

Carrier  Hourly  Analysis  Program  Page  2  of  2 

A******************************************** **************************** 

4.  GLASS  INFORMATION  (continued) 


< - 

— 

Glass  Areas 

(sqft)  - 

Type 

1 

Type 

2 

Type 

3 

Exposure  Area 

Shade 

Area 

Shade  Area 

Shade 

NE  0.0 

0 

0.0 

0 

NA 

NA 

E  0.0 

0 

0.0 

0 

NA 

NA 

SE  0.0 

0 

0.0 

0 

NA 

NA 

S  0.0 

0 

0.0 

0 

NA 

NA 

SW  12.0 

0 

0.0 

0 

NA 

NA 

W  0.0 

0 

0.0 

0 

NA 

NA 

NW  0.0 

0 

0.0 

0 

NA 

NA 

N  0.0 

0 

0.0 

0 

NA 

NA 

H  0.0 

0 

0.0 

0 

NA 

NA 

************************************************************************* 

5.  INTERNAL  LOADS 

SPACE  DATA  :  Floor  Area 

s 

275  sqft 

Building  Wt.  = 

M 

lb/ sqft 

PEOPLE  :  sqf t /person 

S£ 

137.5 

Total  People 

= 

2 

Schedule 

No. 

= 

1 

Activity  Level 

2 

LIGHTING  :  W/sqft 

s 

1.19 

Total  Watts 

= 

326 

Schedule 

No. 

= 

2 

Wattage  Mult. 

1.00 

Fixture 

Type 

s 

3  Free-hanging 

OTHER  ELECTRIC:  W/sqft 

s 

1.20 

Total  Watts 

= 

330 

Schedule 

No. 

s 

3 

MISC.  SENSIBLE:  Load 

s 

3,000  BTU/hr  Schedule  No. 

s 

7 

MISC.  LATENT  :  Load 

*= 

0  BTU/hr  Schedule  No. 

ss 

1 

6.  PARTITIONS,  INFILTRATION, 

GROUND 

PARTITIONS  (Next  to  Unconditioned  Spaces) 

Unconditioned  Space  Temp. 

Area 

U- Value 

Cooling 

Heating 

(sqft) 

(BTU/hr/sqft/F) 

(deg  F  or  %) 

(deg  F  or  %) 

Walls  130.0 

0.400 

90.0  % 

30.0  F 

Ceilings  0.0 

0.420 

15.0  F 

10.0  F 

Floors  275.0 

0.270 

90.0  % 

30.0  F 

INFILTRATION 

GROUND  ELEMENT 

Cooling  :  0.15  CFM/sqft  = 

41  CFM 

Area  : 

0.0  sqft 

Heating  ;  0.20  CFM/sqft  = 

55  CFM 

Perimeter  : 

0.0  ft 

Typical  :  0.20  CFM/sqft  = 

55  CFM 

Depth  : 

0.0  ft 

************************************************************************* 


COMPLEX  SPACE  DESCRIPTION 

Space  Name  :  2ND  FL.  -  LATRINE  04-27-'91 

Prepared  By  j  E  A  C  6100190202 

Carrier  Hourly  Analysis  Program  Page  1  of  2 

************************************************************************* 

1.  SPACE  NAME  =  2ND  FL.  -  LATRINE 

************************************************************************* 

2.  WALL  INFORMATION  (Number  of  Wall  Types  =  3) 


Weight 

Ext  Color 

U-Value 

(Ib/sqft) 

(D,M, 

L) 

(BTU/hr/sqft/F) 

Wall  Type  1 

51 

M 

0.400 

Wall  Type  2 

L 

D 

0.170 

Wall  Type  3 

L 

D 

0.570 

< - Net 

Wall  Areas  (sqft)  - > 

Exposure 

Wall  Type  1 

Wall  Type  2 

Wall  Type  3 

NE 

0.0 

64.0 

0.0 

E 

0.0 

0.0 

0.0 

SE 

0.0 

0.0 

0.0 

S 

0.0 

0.0 

0.0 

sw 

0.0 

0.0 

0.0 

w 

0.0 

0.0 

0.0 

NW 

0.0 

70.0 

0.0 

N 

0.0 

0.0 

0.0 

************************************************************************* 
3.  ROOF  INFORMATION  (Number  of  Roof  Types  =  1) 

Weight  Ext  Color  U-Value  Area 

(Ib/sqft)  (D,M,L)  (BTU/hr/sqft/F)  (sqft) 


Roof  1 


0.220 


★**♦*★★****★****★*★★****★★★*★*★*****★★★**♦*****★***★*★★★***********’►***★* 
4.  GLASS  INFORMATION  (Number  of  Glass  Types  =  2) 


U-Value  Glass  Internal 

(BTU/hr/sqft/F)  Factor  Shades 


Glass  Type  1 
Glass  Type  2 


1.100 

0.580 


External  Shading  Information 


Window 

Height 

(ft) 

Window 

Width 

(ft) 

Reveal 

Depth 

(in) 

Overhang 

Height 

(in) 

Overhang 

Extension 

(in) 

Fin 

Separation 

(in) 

Fin 

Exten. 

(in) 

Shade  1 

8.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Shade  2 

8.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Shade  3 

8.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

/35‘?-/5 
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GLASS  INFORMATION  (continued) 


Exposure 

<— 

Type 

Area 

1 

Shade 

-  Glass  Areas 
Type 
Area 

(sqft)  — 
2 

Shade 

Type 

Area 

- > 

3 

Shade 

NE 

6.0 

0 

0.0 

0 

NA 

NA 

E 

0.0 

0 

0.0 

0 

NA 

NA 

SE 

0.0 

0 

0.0 

0 

NA 

NA 

S 

0.0 

0 

0.0 

0 

NA 

NA 

SW 

0.0 

0 

0.0 

0 

NA 

NA 

W 

0.0 

0 

0.0 

0 

NA 

NA 

NW 

0.0 

0 

0.0 

0 

NA 

NA 

N 

0.0 

0 

0.0 

0 

NA 

NA 

H 

0.0 

0 

0.0 

0 

NA 

NA 

I,************************************************************************ 

5.  INTERNAL  LOADS 


SPACE  DATA  :  Floor  Area  =  50  sgft  Building  Wt.  =  M  Ib/sqft 


PEOPLE  : 

sqft/person  ® 

Schedule  No.  = 

0.0 

1 

Total  People  = 

Activity  Level  = 

0 

2 

LIGHTING  ; 

W/sqft  * 

1.20 

Total  Watts 

60 

Schedule  No.  ^ 

2 

Wattage  Mult.  = 

1.00 

Fixture  Type  = 

3  Free-hanging 

OTHER  ELECTRIC; 

W/sqft  = 

0.00 

Total  Watts  * 

0 

Schedule  No.  = 

3 

MI SC.  SENSIBLE; 

Load  == 

0  BTU/hr  Schedule  No. 

4 

MI SC.  LATENT  ; 

Load  = 

0  BTU/hr  Schedule  No.  = 

1 

6.  PARTITIONS,  INFILTRATION, 

GROUND 

PARTITIONS  (Next  to  Unconditioned  Spaces) 

Unconditioned 

Space  Temp. 

Area 

U-Value 

Cooling 

Heating 

(sqft) 

(BTU/hr/sqft/F) 

(deg  F  or  %) 

(deg  F  or  %) 

Walls  0.0 

0.400 

110.0  % 

10.0  F 

Ceilings  0.0 

0.270 

15.0  F 

10.0  F 

Floors  50.0 

0.270 

0.0  F 

40.0  F 

INFILTRATION 

GROUND  ELEMENT 

Cooling  :  0.15  CFM/sqft  = 

8  CFM 

Area  : 

0.0  sqft 

Heating  :  0.20  CFM/sqft  = 

10  CFM 

Perimeter  ; 

0.0  ft 

Typical  ;  0.20  CFM/sqft  = 

10  CFM 

Depth  ; 

0.0  ft 

COMPLEX  SPACE  DESCRIPTION 

Space  Name  :  2ND  FL.  -  STAIR  04-27-91 

Prepared  By  ;  E  A  C  6100190202 

Carrier  Hourly  Analysis  Program  Page  1  of  2 

1.  SPACE  NAME  =  2ND  FL.  -  STAIR 

*♦★★*★★★*★**♦****★★**★*******★♦**★*****************************♦********* 


2.  WALL  INFORMATION 

(Number  of  Wall 

Types  =  3) 

Weight 

Ext  Color 

U-Value 

(Ib/sgft ) 

(D,M,L)  (BTU/hr/sgft/F) 

Wall  Type  1 

51 

M 

0.400 

Wall  Type  2 

L 

D 

0.170 

Wall  Type  3 

L 

D 

0.570 

Exposure 

Wall  Type  1 

Wall  Type  2  Wall 

Type  3 

NE 

0.0 

118.0 

0.0 

E 

0.0 

0.0 

0.0 

SE 

0.0 

0.0 

0.0 

S 

0.0 

0.0 

0.0 

SW 

0.0 

0.0 

0.0 

w 

0.0 

0.0 

0.0 

NW 

0.0 

0.0 

0.0 

N 

0.0 

0.0 

0.0 

*************..********************************************************** 

3.  ROOF  INFORMATION 

(Nvunber  of  Roof  Types  =  1) 

Weight 

Ext  Color 

U-Value 

Area 

(Ib/sgft) 

(D,M,L) 

(BTU/hr/sgft/F) 

(sgft) 

Roof  1  M 

M 

0.220 

O  1 
.  1 
O  1 

1 

*★****★*★*********★***★**********★****★★**★*★*****★***★*******★**★*****★* 
4.  GLASS  INFORMATION  (Number  of  Glass  Types  =  2) 


U-Value  Glass  Internal 

(BTU/hr/sgft/F)  Factor  Shades 


Glass  Type  1  1.100  1.00  N 

Glass  Type  2  0.580  0.90  N 


< - 

-  External  Shading 

Information 

Window 

Window 

Reveal 

Overhang 

Overhang 

Fin 

Fin 

Height 

Width 

Depth 

Height 

Extension 

Separation 

Exten. 

(ft) 

(ft) 

(in) 

(in) 

(in) 

(in) 

(in) 

Shade 

1 

8.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Shade 

2 

8.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Shade 

3 

8.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

/35<=»-l7 


COMPLEX  SPACE  DESCRIPTION 

Space  Ncune  :  2ND  FL.  -  STAIR  04-27-91 

Prepared  By  :  E  A  C  6100190202 

Carrier  Hourly  Analysis  Program  Page  2  of  2 

************************************************************************* 

4.  GLASS  INFORMATION  (continued) 


< - 

— - 

Glass  Areas 

(sqft) - 

— — — — “ 

-> 

Type 

1 

Type 

2 

Type 

3 

Exposure  Area 

Shade 

Area 

Shade  Area 

Shade 

NE  12.0 

0 

0.0 

0 

NA 

NA 

E  0.0 

0 

0.0 

0 

NA 

NA 

SE  0.0 

0 

0.0 

0 

NA 

NA 

S  0.0 

0 

0.0 

0 

NA 

NA 

SW  0.0 

0 

0.0 

0 

NA 

NA 

W  0.0 

0 

0.0 

0 

NA 

NA 

NW  0.0 

0 

0.0 

0 

NA 

NA 

N  0.0 

0 

0.0 

0 

NA 

NA 

H  0.0 

0 

0.0 

0 

NA 

NA 

************************************************************************** 

5.  INTERNAL  LOADS 

SPACE  DATA  :  Floor  Area 

95 

sqft 

Building  Wt.  = 

M 

Ib/sqft 

PEOPLE  :  sqft /person 

55 

0.0 

Total  People 

0 

Schedule 

No. 

= 

1 

Activity  Level 

— 

2 

LIGHTING  :  W/sgft 

1.26 

Total  Watts 

ss 

120 

Schedule 

No. 

= 

2 

Wattage  Mult. 

= 

1 

.00 

Fixture  Type 

S 

3 

Free-hanging 

OTHER  ELECTRIC;  W/sqft 

s 

0.00 

Total  Watts 

= 

0 

Schedule 

No. 

55 

3 

MISC.  SENSIBLE:  Load 

S 

0 

BTU/hr  Schedule  No. 

s; 

4 

MISC.  LATENT  i  Load 

55 

0 

BTU/hr  Schedule  No. 

— 

1 

6.  PARTITIONS,  INFILTRATION, 

GROUND 

PARTITIONS  (Next  to  Unconditioned  Spaces) 

Unconditioned 

Space  Temp. 

Area 

U- Value 

Cooling 

Heating 

(sqft) 

(BTU/hr/sqft/F) 

(deg  F  or  %) 

(deg  F  or  %) 

Walls  0.0 

0.400 

0.0  % 

0.0  % 

Ceilings  0.0 

0.420 

15.0  F 

10.0  F 

Floors  0.0 

0.100 

90.0  F 

50.0  F 

INFILTRATION 

GROUND  ELEMENT 

Cooling  :  0.15  CFM/sqft  = 

14  CFM 

Area  : 

0.0  sqft 

Heating  ;  0.20  CFM/sqft  = 

19  CFM 

Perimeter  : 

0.0  ft 

Typical  ;  0.20  CFM/sqft  = 

19  CFM 

Depth  : 

0.0  ft 
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COMPLEX  SPACE  DESCRIPTION 

Space  Name  :  3RD  FL.  -  OFFICE  04-27-91 

Prepared  By  :  E  A  C  6100190202 

Carrier  Hourly  Analysis  Program  Page  1  of  2 

f*  ***★★***★  ************^******************»*************************^*’*^** 

II.  SPACE  NAME  =  3RD  FL.  -  OFFICE 

************************************************************************* 


2.  WALL  INFORMATION  (Number  of  Wall  Types  =  3) 


Weight 

(Ib/sqft) 

Ext  Color 
(D,M,L) 

U- Value 

(BTU/hr/sqft/F) 

Wall  Type  1 

51 

M 

0.400 

Wall  Type  2 

L 

D 

0.170 

Wall  Type  3 

L 

D 

0.570 

< - Net 

Wall  Areas  (sgft) - > 

Exposure 

Wall  Type  1 

Wall  Type  2 

Wall  Type  3 

NE 

0.0 

70.0 

0.0 

E 

0.0 

0.0 

0.0 

S£ 

0.0 

0.0 

0.0 

S 

0.0 

0.0 

0.0 

SW 

0.0 

188.0 

0.0 

w 

0.0 

0.0 

0.0 

NW 

0.0 

200.0 

0.0 

N 

0.0 

0.0 

0.0 

*************************************  ★★★★l»f****************T»f**^*********** 

3.  ROOF  INFORMATION  (Number  of  Roof  Types  =  1) 


Weight 

(Ib/sqft) 


Ext  Color  U-Value 

(D,M,L)  (BTU/hr/sqft/F) 


Area 

(sgft) 


Roof  1  M 


M 


0.220 


0.0 


************************************************************************* 
4.  GLASS  INFORMATION  (Number  of  Glass  Types  *  2) 


U-Value 

Glass 

Internal 

(BTU/hr/ 

sqft/F) 

Factor 

Shades 

Glass  Type 

1 

1.100 

1.00 

N 

Glass  Type 

2 

0.580 

0.90 

N 

fiXtemax  onaQxiig 

xnxoriuauxon 

Window 

Window 

Reveal 

Overhang 

Overhang 

Fin 

Fin 

Height 

Width 

Depth 

Height 

Extension 

Separation 

Exten. 

(ft) 

(ft) 

(in) 

(in) 

(in) 

(in) 

(in) 

Shade 

1  8.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Shade 

2  8.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Shade 

3  8.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

*************lfc*******^******************************** ★*★***★****★**★*♦*★ 
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COMPLEX  SPACE  DESCRIPTION 

Space  Name  :  3RD  FL.  -  OFFICE  04-27-91 

Prepared  By  :  E  A  C  6100190202 

■'.arrier  Hourly  Analysis  Program  Page  2  of  2 

t ******************************* ********************************* ******** 

4.  GLASS  INFORMATION  (continued) 


< — 

Exposure 

Type  1  Type 

Area  Shade  Area 

(sqft)  - 

2  Type 

Shade  Area 

3 

Shade 

N£ 

0.0  0 

0.0 

0 

NA 

NA 

E 

0.0  0 

0.0 

0 

NA 

NA 

SE 

0.0  0 

0.0 

0 

NA 

NA 

S 

0.0  0 

0.0 

0 

NA 

NA 

sw 

12.0  0 

0.0 

0 

NA 

NA 

w 

0.0  0 

0.0 

0 

NA 

NA 

NW 

0.0  0 

0.0 

0 

NA 

NA 

N 

0.0  0 

0.0 

0 

NA 

NA 

H 

0.0  0 

0.0 

0 

NA 

NA 

************************************************************************* 

5.  INTERNAL  LOADS 

SPACE  DATA  : 

Floor  Area 

=  275  sqft 

Building  Wt.  = 

M 

Ib/sqft 

PEOPLE  : 

sqft/person 

s  68.8 

Total  People 

= 

4 

Schedule  No. 

=  1 

Activity  Level 

s 

2 

LIGHTING  : 

W/sqft 

=  1.28 

Total  Watts 

= 

352 

Schedule  No. 

=  2 

Wattage  Mult. 

s 

1.20 

Fixture  Type 

=  3  Free 

-hanging 

OTHER  ELECTRIC: 

W/sgft 

=  3.02 

Total  Watts 

= 

830 

Schedule  No. 

=  3 

MISC.  SENSIBLE: 

Load 

=  2,000  BTU/hr  Schedule  No. 

= 

7 

MISC.  LATENT  : 

Load 

=  0  BTU/hr  Schedule  No. 

1 

************************************************************************* 

6.  PARTITIONS, 

INFILTRATION, 

GROUND 

PARTITIONS  (Next  to  Unconditioned  Spaces) 

Unconditioned 

Space  Temp. 

Area 

U-Value 

Cooling 

Heating 

(sqft) 

(BTU/hr/sqft/F) 

(deg  F  or  %) 

(deg 

F  or  %) 

Walls 

130.0 

0.400 

90.0  % 

30.0  F 

Ceilings 

0.0 

0.420 

90.0  % 

10.0  F 

Floors 

0.0 

0.570 

90.0  % 

10.0  F 

INFILTRATION 

Cooling  :  0.15  CFM/sqft  * 
Heating  :  0.20  CFM/sqft  = 
Typical  :  0.20  CFM/sqft  = 


GROUND  ELEMENT 
41  CFM  Area 

55  CFM  Perimeter 

55  CFM  Depth 


0.0  sqft 
0.0  ft 
0.0  ft 
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COMPLEX  SPACE  DESCRIPTION 

Space  Name  :  3RD  FL.  -  STAIR  04-27-91 

Prepared  By  :  E  A  C  6100190202 

Carrier  Hourly  Analysis  Program  Page  1  of  2 

************************************************************************* 
1.  SPACE  NAME  =  3RD  FL.  -  STAIR 

************************************************************************* 


2.  WALL  INFORMATION 

(Number  of  Wall 

Types  =  3) 

Weight 

Ext  Color 

U-Value 

(Ib/sqft ) 

(D,M,L)  (BTO/hr/sgft/F) 

Wall  Type  1 

51 

M 

0.400 

Wall  Type  2 

L 

D 

0.170 

Wall  Type  3 

L 

D 

0.570 

Exposure 

Wall  Type  1 

Wall  Type  2  Wall 

Type  3 

NE 

0.0 

118.0 

0.0 

E 

0.0 

0.0 

0.0 

SE 

0.0 

0.0 

0.0 

S 

0.0 

0.0 

0.0 

sw 

0.0 

0.0 

0.0 

w 

0.0 

0.0 

0.0 

NW 

0.0 

0.0 

0.0 

N 

0.0 

0.0 

0.0 

************************************************************************* 

3*  ROOF  INFORMATION 

(Number  of  Roof 

Types  ~  1) 

Weight 

Ext  Color 

U-Value 

Area 

(Ib/sgft) 

(D,M,L) 

(BTO/hr/sgft/F) 

(sgft) 

Roof  1  M 

M 

0.220 

0.0 

************************************************************************* 
4.  GLASS  INFORMATION  (Number  of  Glass  Types  ~  2) 


U-Value  Glass  Internal 

(BTU/hr/sqft/F)  Factor  Shades 


Glass  Type  1  1*100  1.00  N 

Glass  Type  2  0*580  0.90  N 


< -  External  Shading  Information  - > 


Window 

Height 

(ft) 

Window 

Width 

(ft) 

Reveal 

Depth 

(in) 

Overhang 

Height 

(in) 

Overhang 

Extension 

(in) 

Fin 

Separation 

(in) 

Fin 

Exten. 

(in) 

Shade  1 

8.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Shade  2 

8.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Shade  3 

8.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

I35^-ZI 


6.  PARTITIONS,  INFILTRATION, 

GROUND 

PARTITIONS 

(Next  to  Unconditioned  Spaces) 

Unconditioned 

Space  Temp. 

Area 

U-Value 

Cooling 

Heating 

(sqft) 

(BTU/hr/sqft/F) 

(deg  F  or  %) 

(deg  F  or  %) 

Walls 

70.0 

0.400 

0.0  % 

30.0  F 

Ceilings 

0.0 

0.420 

15.0  F 

10.0  F 

Floors 

0.0 

0.100 

90.0  F 

50.0  F 

INFILTRATION 

GROUND  ELEMENT 

Cooling 

0.15  CFM/sqft  = 

14  CFM 

Area  : 

0.0  sqft 

Heating 

0.20  CFM/sqft  » 

19  CFM 

Perimeter  : 

0.0  ft 

Typical 

0.20  CFM/sqft  = 

19  CFM 

Depth  : 

0.0  ft 

★*★**★★★★**★★*********★*★*****★****★***★***★********★*★*★★★***★**★******* 
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COMPLEX  SPACE  DESCRIPTION 

Space  Name  :  4TH  FL.  -  RADAR  RM.  04-27-91 

Prepared  By  :  E  A  C  6100190202 

larrier  Hourly  Analysis  Program  Page  1  of  2 

>/,************************************************************************ 
1.  SPACE  NAME  =  4TH  FL.  -  RADAR  RM. 


****************************************************** ****************’^** 

2.  WALL  INFORMATION 

(Nxamber  of  Wall 

Types  =  3) 

Weight 

Ext  Color 

U-Value 

(Ib/sqft) 

(D,M,L)  (BTU/hr/sqft/F) 

Wall  Type  1 

51 

M 

0.400 

Wall  Type  2 

L 

D 

0.170 

Wall  Type  3 

L 

D 

0.560 

Exposure 

Wall  Type  1 

Wall  Type  2  Wall 

Type  3 

NE 

0.0 

0.0 

0.0 

£ 

0.0 

0.0 

0.0 

SE 

0.0 

130.0 

0.0 

S 

0.0 

0.0 

0.0 

SW 

0.0 

188.0 

9.0 

w 

0.0 

0.0 

0.0 

NW 

0.0 

130.0 

0.0 

N 

0.0 

0.0 

0.0 

***************************************^********************************* 

3*  ROOF  INFORMATION 

(Number  of  Roof 

Types  =  1) 

1  Weight 

Ext  Color 

U-Value 

Area 

*  (Ib/sqft) 

(D,M,L) 

(BTU/hr/sqft/F) 

(sqft) 

Roof  1  M 

M 

0.220 

0.0 

************************************************************************* 

4.  GLASS  INFORMATION  (Number  of  Glass  Types  =  2) 


U-Value  Glass  Internal 

(BTU/hr/sqft/F)  Factor  Shades 


Glass  Type  1  1.100  1.00  N 

Glass  Type  2  0.580  0.90  N 


< -  External  Shading  Information  - > 


Window 

Height 

(ft) 

Window 

Width 

(ft) 

Reveal 

Depth 

(in) 

Overhang 

Height 

(in) 

Overhang 

Extension 

(in) 

Fin 

Separation 

(in) 

Fin 

Exten. 

(in) 

Shade  1 

8.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Shade  2 

8.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Shade  3 

8.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

/359-^3 


COMPLEX  SPACE  DESCRIPTION 

Space  Name  :  4TH  FL.  -  RADAR  RM.  04-27-91 

Prepared  By  :  E  A  C  6100190202 

'arrier  Hourly  Analysis  Program  Page  2  of  2 

************************************:(t*************W********************* 

4.  GLASS  INFORMATION  (continued) 


< - 

— 

Glass  Areas 

(sqft) - 

—  —  —  — 

Type 

1 

Type 

2 

Type 

3 

Exposure  Area 

Shade 

Area 

Shade  Area 

Shade 

NE  3.0 

0 

0.0 

0 

NA 

NA 

E  0.0 

0 

0.0 

0 

NA 

NA 

SE  0.0 

0 

0.0 

0 

NA 

NA 

S  0.0 

0 

0.0 

0 

NA 

NA 

SW  0.0 

0 

0.0 

0 

NA 

NA 

W  0.0 

0 

0.0 

0 

NA 

NA 

NW  0.0 

0 

0.0 

0 

NA 

NA 

N  0.0 

0 

0.0 

0 

NA 

NA 

H  0.0 

0 

0.0 

0 

NA 

NA 

**************.************.***********.********************************* 

5.  INTERNAL  LOADS 

SPACE  DATA  :  Floor  Area 

= 

275  sqft 

Building  Wt.  = 

M 

Ib/sqft 

PEOPLE  ;  sqft /person 

SI 

91.7 

Total  People 

= 

3 

Schedule 

No. 

ss 

8 

Activity  Level 

mZ 

3 

LIGHTING  :  W/sqft 

s 

1.10 

Total  Watts 

s 

303 

Schedule 

No. 

s 

2 

Wattage  Mult. 

* 

1.00 

Fixture 

i_  _ 

Type 

s 

3  Free 

-hanging 

— 

OTHER  ELECTRIC:  W/sqft 

s 

12.00 

Total  Watts 

= 

3,300 

Schedule 

No. 

ai 

6 

MI sc.  SENSIBLE:  Load 

s 

1,000  BTU/hr  Schedule  No. 

7 

MISC.  LATENT  :  Load 

= 

0  BTU/hr  Schedule  No. 

= 

1 

**********************************************************^*********’*f**** 

6.  PARTITIONS,  INFILTRATION,  GROUND 


PARTITIONS  (Next  to  Unconditioned  Spaces) 
Area  U-Value 

(sqft)  (BTU/hr/sgft/F) 


Unconditioned  Space  Temp. 

Cooling  Heating 

(deg  F  or  %)  (deg  F  or  %) 


Walls 

Ceilings 

Floors 


70.0 

0.0 

0.0 


0.420 

0.420 

0.570 


90,0  % 
90.0  % 
90.0  % 


30.0  F 
10.0  F 
10.0  F 


INFILTRATION  GROUND  ELEMENT 


Cooling 

:  0.15  CFM/sqft  = 

41 

CFM 

Area  : 

0.0 

sqft 

Heating 

:  0.20  CFM/sqft  » 

55 

CFM 

Perimeter  s 

0.0 

ft 

Typical 

:  0.20  CFM/sqft  * 

55 

CFM 

Depth  : 

0.0 

ft 

************************************************************************* 
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COMPLEX  SPACE  DESCRIPTION 

Space  Name  :  4TH  FL.  ->  PC  RM.  04-27-91 

Prepared  By  :  E  A  C  6100190202 

Carrier  Hourly  Analysis  Program  Page  1  of  2 

********★**★★**★***»*♦*★******★*****★*★*****★***♦*★*****★**********♦***** 

1.  SPACE  NAME  =  4TH  FL.  -  PC  RM. 

************************************************************************* 


2.  WALL  INFORMATION 

(Number  of  Wall 

Types  =  3) 

Weight 

Ext  Color 

U-Value 

(Ib/sqft) 

(D,M,L)  (BTU/hr/sqft/F) 

Wall  Type  1 

51 

M 

0.400 

Wall  Type  2 

L 

D 

0.170 

Wall  Type  3 

L 

D 

0.570 

Exposure 

Wall  Type  1 

Wall  Type  2  Wall 

Type  3 

NE 

0.0 

70.0 

0.0 

E 

0.0 

0.0 

0.0 

SE 

0.0 

0.0 

0.0 

S 

0.0 

0.0 

0.0 

sw 

0.0 

0.0 

0.0 

w 

0.0 

0.0 

0.0 

NW 

0.0 

70.0 

0.0 

N 

0.0 

0.0 

0.0 

******************************.************.**.************************** 

3.  ROOF  INFORMATION 

(Number  of  Roof 

Types  *  1) 

Weight 

Ext  Color 

U-Value 

Area 

(Ib/sgft) 

(D,M,L) 

(BTU/hr/sqft/F) 

(sqft) 

Roof  1  M 

M 

0.220 

0.0 

************************************************************************* 
4.  GLASS  INFORMATION  (Number  of  Glass  Types  =  2) 


U-Value 

Glass 

Internal 

(BTU/hr/sqft/F) 

Factor 

Shades 

Glass  Type 

1 

1.100 

1.00 

N 

Glass  Type 

2 

0.580 

0.90 

N 

AXusmax  oiiaQxiig 

X  liX  onua  u  xoii 

Window 

Window 

Reveal  Overhang 

Overhang 

Fin 

Fin 

Height 

Width 

Depth  Height 

Extension 

Separation 

Exten. 

(ft) 

(ft) 

(in)  (in) 

(in) 

(in) 

(in) 

Shade 

1  8.0 

4.0 

0.0  0.0 

0.0 

0.0 

0.0 

Shade 

2  8.0 

4.0 

0.0  0.0 

0.0 

0.0 

0.0 

Shade 

3  8.0 

4.0 

0.0  0.0 

0.0 

0.0 

0.0 
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COMPLEX  SPACE  DESCRIPTION 

Space  Name  :  4TH  FL.  -  PC  RM.  04-27-91 

Prepared  By  :  E  A  C  6100190202 

■farrier  Hourly  Analysis  Program  Page  2  of  2 

it*********************^***********^******^***********’^******’*'******^***** 

U.  GLASS  INFORMATION  (continued) 


Glass  Areas  (sgft) 


Type  1 

Type  2 

Type 

3 

Exposure  Area  Shade 

Area  Shade  Area 

Shade 

NE  0.0 

0 

0.0 

0 

NA 

NA 

E  0.0 

0 

0.0 

0 

NA 

NA 

SE  0.0 

0 

0.0 

0 

NA 

NA 

S  0.0 

0 

0.0 

0 

NA 

NA 

SW  0.0 

0 

0.0 

0 

NA 

NA 

W  0.0 

0 

0.0 

0 

NA 

NA 

NW  0.0 

0 

0.0 

0 

NA 

NA 

N  0.0 

0 

0.0 

0 

NA 

NA 

H  0.0 

0 

0.0 

0 

NA 

NA 

5.  INTERNAL  LOADS 

SPACE  DATA  :  Floor  Area  = 

50  sqft 

Building  Wt.  = 

M 

lb/ sqft 

PEOPLE  :  sqft /person  » 

0.0 

Total  People 

rs 

0 

Schedule 

No.  = 

1 

Activity  Level 

2 

LIGHTING  :  W/sqft 

as 

1.20 

Total  Watts 

as 

60 

Schedule 

No.  = 

2 

Wattage  Mult. 

sa 

1.00 

Fixture  Type  * 

3  Free- 

hanging 

OTHER  ELECTRIC:  W/sqft 

sa 

0.00 

Total  Watts 

= 

0 

Schedule 

No.  * 

3 

MISC.  SENSIBLE:  Load 

s 

0  BTU/hr  Schedule  No. 

= 

4 

MISC.  LATENT  :  Load 

s 

0  BTU/hr  Schedule  No. 

1 

********************************* 

6.  PARTITIONS,  INFILTRATION,  GROUND 


PARTITIONS  (Next  to  Unconditioned  Spaces)  Unconditioned  Space  Temp. 

Area  U-Value  Cooling  Heating 

(sqft)  (BTU/hr/sqft/F)  (deg  F  or  %)  (deg  F  or  %) 


Walls 

Ceilings 

Floors 

0.0 

50.0 

0.0 

0.400 

0.270 

0.270 

110.0 

90.0 

90.0 

% 

F 

% 

10.0  F 
30.0  F 
40.0  F 

INFILTRATION 
Cooling  ;  0.15 

CFM/sqft  « 

8  CFM 

GROUND 

Area 

ELEMENT 

• 

• 

0.0  sqft 

Heating  : 

0.20 

CFM/sqft  = 

10  CFM 

Perimeter 

I 

0.0  ft 

Typical  : 

0.20  CFM/sqft  * 

10  CFM 

Depth 

: 

0.0  ft 

************************************************************************* 
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COMPLEX  SPACE  DESCRIPTION 


Space  Name  :  4TH  FL.  -  STAIR  04-27-91 

Prepared  By  :  E  A  C  6100190202 

Carrier  Hourly  Analysis  Program  Page  1  of  2 

************************************************************************* 

1.  SPACE  NAME  «  4TH  FL.  -  STAIR 

************************************************************************* 

2.  WALL  INFORMATION  (Number  of  Wall  Types  =  3) 

Weight 

Ext  Color 

U-Value 

(Ib/sqft) 

(D,M,L)  (BTU/hr/sqft/F) 

Wall  Type  1 

51 

M 

0.400 

Wall  Type  2 

L 

D 

0.170 

Wall  Type  3 

L 

D 

0.570 

< - Net  Wall  Areas  (sqft)  — 

- > 

Exposure 

Wall  Type  1 

Wall  Type  2  Wall 

Type  3 

NE 

0.0 

118.0 

0.0 

E 

0.0 

0.0 

0.0 

SE 

0.0 

70.0 

0.0 

S 

0.0 

0.0 

0.0 

SW 

0.0 

0.0 

0.0 

w 

0.0 

0.0 

0.0 

NW 

0.0 

0.0 

0.0 

N 

0.0 

0.0 

0.0 

************************************************************************* 

3.  ROOF  INFORMATION 

(Number  of  Roof  Types  =  1) 

Weight 

Ext  Color 

U-Value 

Area 

(Ib/sqft) 

(D,M,L) 

(BTU/hr/sqft/F) 

(sqft) 

Roof  1  M 

M 

0.220 

0.0 

************************************************************************* 

4.  GLASS  INFORMATION 

(Number  of  Glass  Types  =  2) 

U-Value 

Glass 

Internal 

(BTU/hr/sqft/F)  Factor 

Shades 

Glass  Type  1 

1.100 

1.00 

N 

Glass  Type  2 

0.580 

0.90 

N 

< -  External  Shading  Information  - > 


Window 

Height 

(ft) 

Window 

Width 

(ft) 

Reveal 

Depth 

(in) 

Overhang 

Height 

(in) 

Overhang 

Extension 

(in) 

Fin 

Separation 

(in) 

Fin 

Exten. 

(in) 

Shade  1 

8.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Shade  2 

8.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Shade  3 

8.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

135^-27 


COMPLEX  SPACE  DESCRIPTION 

Space  Name  :  4TH  FL.  -  STAIR  04-27-91 

Prepared  By  ;  E  A  C  6100190202 

Carrier  Hourly  Analysis  Program  Page  2  of  2 

************************************************************************* 
U.  GLASS  INFORMATION  (continued) 


Exposure 


Type  1 

Area  Shade 


Glass  Areas  (sgft) 
Type  2 

Area  Shade 


Type  3 

Area  Shade 


NE  12.0 

0 

0.0 

0 

NA 

NA 

E  0.0 

0 

0.0 

0 

NA 

NA 

SE  0.0 

0 

0.0 

0 

NA 

NA 

S  0.0 

0 

0.0 

0 

NA 

NA 

SW  0.0 

0 

0.0 

0 

NA 

NA 

W  0.0 

0 

0.0 

0 

NA 

NA 

NW  0.0 

0 

0.0 

0 

NA 

NA 

N  0.0 

0 

0.0 

0 

NA 

NA 

H  0.0 

0 

0.0 

0 

NA 

NA 

*******************************.********************************«^******** 

5.  INTERNAL  LOADS 

SPACE  DATA  ;  Floor  Area 

:r 

95  sqft 

Building  Wt.  = 

M 

Ib/sgft 

PEOPLE  :  sqft /person 

s 

0.0 

Total  People 

c 

0 

Schedule 

No. 

s 

1 

Activity  Level 

2 

LIGHTING  :  W/sqft 

as 

1.26 

Total  Watts 

= 

120 

Schedule 

No. 

= 

2 

Wattage  Mult. 

ss 

1 

.00 

Fixture  Type 

s 

3  Free-hanging 

OTHER  ELECTRIC:  W/sqft 

s 

0.00 

Total  Watts 

ss 

0 

Schedule 

No. 

s 

3 

MI sc.  SENSIBLE:  Load 

s 

0  BTU/hr  Schedule  No. 

4 

MI  SC.  LATENT  :  Load 

3S 

0  BTU/hr  Schedule  No. 

= 

1 

6.  PARTITIONS,  INFILTRATION, 

GROUND 

PARTITIONS  (Next  to  Unconditioned  Spaces) 

Unconditioned 

Space  Temp. 

Area 

U-Value 

Cooling 

Heating 

(sqft) 

(BTU/hr/sqft/F) 

(deg  F  or  %) 

(deg  F  or  %) 

Walls  0.0 

0.400 

0.0  % 

30.0  F 

Ceilings  0.0 

0.420 

15.0  F 

10.0  F 

Floors  0.0 

0.100 

90.0  F 

50.0  F 

INFILTRATION 

GROUND  ELEMENT 

Cooling  :  0.15  CFM/sqft  = 

14  CFM 

Area  : 

0.0  sqft 

Heating  :  0.20  CFM/sqft  - 

19  CFM 

Perimeter  : 

0.0  ft 

Typical  :  0.20  CFM/sqft  = 

19  CFM 

Depth  : 

0.0  ft 

I35*j-za 
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COMPLEX  SPACE  DESCRIPTION 
Space  Name  ;  5TH  FL.  -  RADIO  EQ.  RM. 

Prepared  By  :  E  A  C 
Carrier  Hourly  Analysis  Program 
************************************************************************* 

(l.  SPACE  NAME  «  5TH  FL.  -  RADIO  EQ.  RM. 

************************************************************************* 

2.  WALL  INFORMATION  (Number  of  Wall  Types  =  3) 


Weight  Ext  Color  U-Value 

(Ib/sqft)  (D,M,L)  (BTU/hr/sqft/F) 


Wall  Type  1 
Wall  Type  2 
Wall  Type  3 

51 

L 

L 

M 

D 

D 

0.400 

0.170 

0.560 

Exposure 

< - Net 

Wall  Type  1 

Wall  Areas  (sqft)  — 
Wall  Type  2  Wall 

Type  3 

NE 

0.0 

0.0 

0.0 

E 

0.0 

0.0 

0.0 

SE 

0.0 

130.0 

0.0 

S 

0.0 

0.0 

0.0 

SW 

0.0 

188.0 

0.0 

w 

0.0 

0.0 

0.0 

NW 

0.0 

130.0 

0.0 

N 

0.0 

0.0 

0.0 

3.  ROOF  INFORMATION  (Number  of  Roof  Types  =  1) 


Weight 

(Ib/sqft) 


Ext  Color  U-Value 

(D,M,L)  (BTU/hr/sqft/F) 


Area 

(sqft) 


Roof  1  M 


M 


0.220 


0.0 


************************************************************************* 

4.  GLASS  INFORMATION  (Number  of  Glass  Types  =  2) 


U-Value  Glass  Internal 

(BTU/hr/sqft/F)  Factor  Shades 


Glass  Type  1  1.100  1.00  N 

Glass  Type  2  0.580  0.90  N 


< -  External  Shading  Information  - > 


Window 

Height 

(ft) 

Window 

Width 

(ft) 

Reveal 

Depth 

(in) 

Overhang 

Height 

(in) 

Overhang 

Extension 

(in) 

Fin 

Separation 

(in) 

Fin 

Exten. 

(in) 

Shade  1 

8.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Shade  2 

8.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Shade  3 

8.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

/35^-2<i 


COMPLEX  SPACE  DESCRIPTION 

Space  Name  :  5TH  FL.  -  RADIO  EQ.  RM.  04-27-91 
Prepared  By  :  E  A  C  6100190202 
Carrier  Hourly  Analysis  Program  Page  2  of  2 


4.  GLASS  INFORMATION  (continued) 


Exposure 

<“■ 

Type 

Area 

1 

Shade 

"  wXass  Areas 
Type 
Area 

(sqrt) 

2 

Shade 

Type 

Area 

3 

Shade 

NE 

0.0 

0 

0.0 

0 

NA 

NA 

E 

0.0 

0 

0.0 

0 

NA 

NA 

SE 

0.0 

0 

0.0 

0 

NA 

NA 

S 

0.0 

0 

0.0 

0 

NA 

NA 

sw 

12.0 

0 

0.0 

0 

NA 

NA 

w 

0.0 

0 

0.0 

0 

NA 

NA 

NW 

0.0 

0 

0.0 

0 

NA 

NA 

N 

0.0 

0 

0.0 

0 

NA 

NA 

H 

0.0 

0 

0.0 

0 

NA 

NA 

5.  INTERNAL  LOADS 


SPACE 

DATA  : 

Floor  Area 

s 

in 

CN 

sqft 

Building  Wt.  = 

M 

Ib/sqft 

PEOPLE  : 

sqft /person 

s 

0.0 

Total  People 

s 

0 

Schedule  No. 

s 

1 

Activity  Level 

= 

3 

LIGHTING  : 

W/sgft 

s 

0.87 

Total  Watts 

240 

Schedule  No. 

s= 

2 

Wattage  Mult. 

=: 

1.00 

Fixture  Type 

as 

3 

Free- 

-hanging 

OTHER 

ELECTRIC: 

W/sqft 

s 

10.00 

Total  Watts 

s 

2,750 

Schedule  No. 

3 

MISC. 

SENSIBLE: 

Load 

0 

BTU/hr  Schedule  No. 

4 

MISC. 

LATENT  : 

Load 

0 

BTU/hr  Schedule  No. 

1 

**★****★***★******★**★♦*************♦******★****★****★★★★*****★★**★**★★*★ 
6.  PARTITIONS,  INFILTRATION,  GROUND 


PARTITIONS  (Next  to  Unconditioned  Spaces) 

Unconditioned 

Space  Temp. 

Area 

U-Value 

Cooling 

Heating 

(sqft) 

(BTU/hr/sqft/F) 

(deg  F  or  %) 

(deg  F  or  %) 

Walls  70.0 

0.420 

90.0  % 

30.0  F 

Ceilings  0.0 

0.420 

90.0  % 

10.0  F 

Floors  0.0 

0.420 

90.0  % 

30.0  F 

INFILTRATION 

GROUND  ELEMENT 

Cooling  :  0.15  CFM/sqft  = 

41  CFM 

Area  : 

0.0  sqft 

Heating  ;  0.20  CFM/sqft  = 

55  CFM 

Perimeter  : 

0.0  ft 

Typical  :  0.20  CFM/sqft  = 

55  CFM 

Depth  : 

0.0  ft 

/357-30 


COMPLEX  SPACE  DESCRIPTION 

Space  Name  :  5TH  FL.  -  STORAGE  04-27-91 

Prepared  By  :  E  A  C  6100190202 

Carrier  Hourly  Analysis  Program  Page  1  of  2 

************************************************************************* 
ll.  SPACE  NAME  ■  5TH  FL.  -  STORAGE 


*********************^*******************************************^******* 
2.  WALL  INFORMATION  (Number  of  Wall  Types  ■  3) 

Weight 

Ext  Color 

U-Value 

(Ib/sqft) 

(D,M,L) 

(BTU/hr/sgft/F) 

Wall  Type  1 

51 

M 

0.400 

Wall  Type  2 

L 

D 

0.170 

Wall  Type  3 

L 

D 

0.570 

< - Net  ' 

Wall  Areas  (sgft) - > 

Exposure 

Wall  Type  1 

Wall  Type  2 

Wall  Type  3 

NE 

0.0 

70.0 

0.0 

E 

0.0 

0.0 

0.0 

SE 

0.0 

0.0 

0.0 

S 

0.0 

0.0 

0.0 

SW 

0.0 

0.0 

0.0 

w 

0.0 

0.0 

0.0 

NW 

0.0 

70.0 

0.0 

N 

0.0 

0.0 

0.0 

★★******★*♦*****★*★★*★♦♦**♦**★★*★★*★★*♦***★****★************♦********♦*** 
3.  RCX)F  INFORMATION  (Number  of  Roof  Types  *  1) 


Weight 
(Ib/sqft ) 


Ext  Color  U-Value 

(D,M,L)  (BTU/hr/sgft/F) 


Area 

(sgft) 


Roof  1  M 


M 


0,220 


0.0 


★  ★★★★****^***********************i*f  *************************  **’*f*********** 

4.  GLASS  INFORMATION  (Number  of  Glass  Types  =  2) 


U-Value  Glass  Internal 

(BTU/hr/sqft/F)  Factor  Shades 


Glass  Type  1  1.100  1.00  N 

Glass  Type  2  0.580  0.90  N 


< - 

-  External  Shading 

Information  - 

- > 

Window 

Window 

Reveal 

Overhang 

Overhang 

Fin 

Fin 

Height 

Width 

Depth 

Height 

Extension 

Separation 

Exten. 

(ft) 

(ft) 

(in) 

(in) 

(in) 

(in) 

(in) 

Shade  1 

8.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Shade  2 

8.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Shade  3 

8.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

/35^-3l 


COMPLEX  SPACE  DESCRIPTION 

Space  Name  :  5TH  FL.  -  STORAGE  04-27-91 

Prepared  By  :  E  A  C  6100190202 

Carrier  Hourly  Analysis  Program  Page  2  of  2 

************************************************************************* 

4.  GLASS  INFORMATION  (continued) 


Exposure 

<- 

Type 

Area 

1 

Shade 

—  vxass  Areas 
Type 
Area 

( sqrr ) 

2 

Shade 

Type 

Area 

3 

Shade 

NE 

0.0 

0 

0.0 

0 

NA 

NA 

E 

0.0 

0 

0.0 

0 

NA 

NA 

SE 

0.0 

0 

0.0 

0 

NA 

NA 

S 

0.0 

0 

0.0 

0 

NA 

NA 

sw 

0.0 

0 

0.0 

0 

NA 

NA 

w 

0.0 

0 

0.0 

0 

NA 

NA 

NW 

0.0 

0 

0.0 

0 

NA 

NA 

N 

0.0 

0 

0.0 

0 

NA 

NA 

H 

0.0 

0 

0.0 

0 

NA 

NA 

5.  INTERNAL  LOADS 


SPACE 

DATA  : 

Floor  Area 

50 

sqft 

Building  Wt.  = 

M 

lb/ sqft 

PEOPLE  J 

sqft /person 

0.0 

Total  People 

0 

Schedule  No. 

s 

1 

Activity  Level 

2 

LIGHTING  : 

W/sqft 

= 

1.20 

Total  Watts 

= 

60 

Schedule  No. 

= 

2 

Wattage  Mult. 

5= 

1.00 

f 

Fixture  Type 

s: 

3 

Free- 

-hanging 

OTHER 

ELECTRIC: 

W/sqft 

0.00 

Total  Watts 

= 

0 

Schedule  No. 

3 

MISC. 

SENSIBLE: 

Load 

0  BTU/hr  Schedule  No* 

S 

4 

MISC. 

LATENT  : 

Load 

s 

0 

BTU/hr  Schedule  No. 

S 

1 

*★*★★*★*★★★★****************♦*★★*****★★*********★**★★***★*★**★*********** 
6.  PARTITIONS,  INFILTRATION,  GROUND 


PARTITIONS 

(Next  to  Unconditioned  Spaces) 

Unconditioned 

Space  Temp. 

Area 

U-Value 

Cooling 

Heating 

(sqft) 

(BTU/hr/sqft/F) 

(deg  F  or  %) 

(deg  F  or  %) 

Walls 

0.0 

0.400 

110.0  % 

10.0  F 

Ceilings 

0.0 

0.270 

90.0  F 

30.0  F 

Floors 

0.0 

0.270 

90.0  % 

40.0  F 

INFILTRATION 

GROUND  ELEMENT 

Cooling 

0.15  CFM/sqft  « 

8  CFM 

Area  : 

0.0  sqft 

Heating 

0.20  CFM/sqft  = 

10  CFM 

Perimeter  : 

0.0  ft 

Typical 

0.20  CFM/sqft  = 

10  CFM 

Depth  : 

0.0  ft 

/359-3Z 


COMPLEX  SPACE  DESCRIPTION 

Space  Name  :  5TH  FL.  -  STAIR  04-27-91 

Prepared  By  s  E  A  C  6100190202 

Carrier  Hourly  /Analysis  Program  Page  1  of  2 

#**★****★*****★***★*♦*★**★****★***★*★*★★*★*★*★**★****★*★★*★★***♦******★*★ 

1.  SPACE  NAME  *  5TH  FL.  -  STAIR 

*****★******★★★★**★★***★★*♦★*★★*★★***★*★*★★*★★★*★******★★★****★★***★★**** 

2.  WALL  INFORMATION  (Number  of  Wall  Types  =  3) 


Weight 

(Ib/sgft) 

Ext  Color 
(D,M,L) 

U-Value 

(BTU/hr/sgft/F) 

Wall  Type  1 

51 

M 

0.400 

Wall  Type  2 

L 

D 

0.170 

Wall  Type  3 

L 

D 

0.570 

< - Net 

Wall  Areas  (sgft)  - > 

Exposure 

Wall  Type  1 

Wall  Type  2 

Wall  Type  3 

NE 

0.0 

118.0 

0.0 

E 

0.0 

0.0 

0.0 

SE 

0.0 

70.0 

0.0 

S 

0.0 

0.0 

0.0 

SW 

0.0 

0.0 

0.0 

w 

0.0 

0.0 

0.0 

NW 

0.0 

0.0 

0.0 

N 

0.0 

0.0 

0.0 

****★**★★**********★★******♦***★★*★*★***★★**★**★*♦★*★★★*★***★**★★*★*★*★*★ 
3.  ROOF  INFORMATION  (Number  of  Roof  Types  =  1) 


Weight 

(Ib/sqft) 


Ext  Color  U-Value 

(D,M,L)  (BTU/hr/sgft/F) 


Area 

(sqft) 


Roof  1  M 


M 


0.220 


0.0 


**★**★****★****★****★*★★★★**♦★*****★★★****★★*★★***★*★*★*★★*******★****★*★ 
4.  GLASS  INFORMATION  (Number  of  Glass  Types  =  2) 


U-Value  Glass  Internal 

(BTU/hr/sgft/F)  Factor  Shades 


Glass  Type  1  1.100  1.00  N 

Glass  Type  2  0.580  0.90  N 


< - External  Shading  Information - 


Window 

Height 

(ft) 

Window 

Width 

(ft) 

Reveal 

Depth 

(in) 

Overhang 

Height 

(in) 

Overhang 

Extension 

(in) 

Fin 

Separation 

(in) 

Fin 

Exten. 

(in) 

Shade  1 

8.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Shade  2 

8.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Shade  3 

8.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

/359-33 


COMPLEX  SPACE  DESCRIPTION 

Space  Name  :  5TH  FL.  -  STAIR  04-27-91 

Prepared  By  :  E  A  C  6100190202 

Carrier  Hourly  Analysis  Program  Page  2  of  2 

A**************************i^^********************************************* 

4.  GLASS  INFORMATION  (continued) 


Exposure 

— — — “ 

<“ 

Type 

Area 

1 

Shade 

—  vxass  Areas 
Type 
Area 

(sgrr) 

2 

Shade 

Type 

Area 

3 

Shade 

NE 

12.0 

0 

0.0 

0 

NA 

NA 

E 

0.0 

0 

0.0 

0 

NA 

NA 

SE 

0.0 

0 

0.0 

0 

NA 

NA 

S 

0.0 

0 

0.0 

0 

NA 

NA 

SW 

0.0 

0 

0.0 

0 

NA 

NA 

W 

0.0 

0 

0.0 

0 

NA 

NA 

NW 

0.0 

0 

0.0 

0 

NA 

NA 

N 

0.0 

0 

0.0 

0 

NA 

NA 

H 

0.0 

0 

0.0 

0 

NA 

NA 

5.  INTERNAL  LOADS 

SPACE  DATA  : 

Floor  Area 

- 

95 

sqft 

Building  Wt.  = 

M 

Ib/sqft 

PEOPLE  : 

sqft/person 

s 

0.0 

Total  People 

0 

Schedule  No* 

s 

1 

Activity  Level 

2 

LIGHTING  : 

W/sqft 

s 

1.26 

Total  Watts 

120 

Schedule  No* 

s 

2 

Wattage  Mult. 

s 

1.00 

Fixture  Type 

= 

3 

Free* 

-hanging 

OTHER  ELECTRIC: 

W/sqft 

ss 

0.00 

Total  Watts 

ss 

0 

Schedule  No. 

s: 

3 

MISC.  SENSIBLE: 

Load 

s 

0 

BTU/hr  Schedule  No. 

4 

MI SC.  LATENT  : 

Load 

= 

0  BTU/hr  Schedule  No. 

1 

****♦★★*★*★**♦**★***★******★★★**★*★********★**♦******  **************** 

6.  PARTITIONS,  INFILTRATION,  GROUND 

PARTITIONS 

(Next  to  Unconditioned  Spaces) 

Unconditioned 

Space  Temp. 

Area 

U-Value 

Cooling 

Heating 

(sqft) 

(BTU/hr/sqft/F) 

(deg  F  or  %) 

(deg  F  or  %) 

walls 

0.0 

0.420 

0.0  F 

30.0  F 

Ceilings 

0.0 

0.570 

0.0  F 

30.0  F 

Floors 

0.0 

0.100 

90.0  F 

50.0  F 

INFILTRATION 

GROUND  ELEMENT 

Cooling  ; 

0.15  CFM/sqft  = 

14  CFM 

Area  : 

0.0  sqft 

Heating  : 

0.20  CFM/sqft  = 

19  CFM 

Perimeter  : 

0.0  ft 

Typical  ; 

0.20  CFM/sqft  * 

19  CFM 

Depth  : 

0.0  ft 

************************************************************************* 


/35‘=l-3‘( 


COMPLEX  SPACE  DESCRIPTION 

Space  Name  :  6TH  FL.  -  CONFERENCE  RM.  04-27-91 

Prepared  By  :  E  A  C  6100190202 

Carrier  Hourly  Analysis  Program  Page  1  of  2 

************************************************************************* 

1.  SPACE  NAME  =  6TH  FL.  -  CONFERENCE  RM. 

**★***★*★*★*★********★♦★**♦****★♦★★*♦******★*************♦**♦****♦******* 

2.  WALL  INFORMATION  (Number  of  Wall  Types  =  3) 


Weight 

(Ib/sqft) 

Ext  Color 
(D,M,L) 

U-Value 

(BTU/hr/sqft/F) 

Wall  Type  1 

51 

M 

0.400 

Wall  Type  2 

L 

D 

0.170 

Wall  Type  3 

L 

D 

0.560 

< - Net 

Wall  Areas  (sqft)  - - > 

Exposure 

Wall  Type  1 

Wall  Type  2 

Wall  Type  3 

NE 

0.0 

0.0 

0.0 

E 

0.0 

0.0 

0.0 

SE 

0.0 

130.0 

0.0 

S 

0.0 

0.0 

0.0 

SW 

0.0 

173.0 

15.0 

w 

0.0 

0.0 

0.0 

NW 

0.0 

130.0 

0.0 

N 

0.0 

0.0 

0.0 

**★★★★***★★****★**★***★***♦**★*******★***★******★***************♦******** 
3.  ROOF  INFORMATION  (Number  of  Roof  Types  =  1) 


Weight  Ext  Color  U-Value  Area 

(Ib/sqft)  (D,M,L)  (BTU/hr/sqft/F)  (sqft) 


Roof  1  M  M  0.220  0.0 


4.  GLASS  INFORMATION  (Number  of  Glass  Types  *  2) 


U-Value  Glass  Internal 

(BTU/hr/sqft/F)  Factor  Shades 


Glass  Type  1  1.100  1.00  N 

Glass  Type  2  0.580  0.90  N 


< -  External  Shading  Information  - - - > 


Window 

Height 

(ft) 

Window 

Width 

(ft) 

Reveal 

Depth 

(in) 

Overhang 

Height 

(in) 

Overhang 

Extension 

(in) 

Fin 

Separation 

(in) 

Fin 

Exten. 

(in) 

Shade  1 

8.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Shade  2 

8.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Shade  3 

8.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

/359“35 


COMPLEX  SPACE  DESCRIPTION 

Space  Name  ;  6TH  FL.  -  CONFERENCE  RM.  04-27-91 

Prepared  By  :  E  A  C  6100190202 

Carrier  Hourly  Analysis  Program  Page  2  of  2 

4.  GLASS  INFORMATION  (continued) 


Type  1 


Glass  Areas  (sgft) 
Type  2 


Type  3 


Exposure 

Area 

Shade 

Area 

Shade 

Area 

Shai 

NE 

0.0 

0 

0.0 

0 

NA 

NA 

E 

0.0 

0 

0.0 

0 

NA 

NA 

SE 

0.0 

0 

0.0 

0 

NA 

NA 

S 

0.0 

0 

0.0 

0 

NA 

NA 

SW 

12.0 

0 

0.0 

0 

NA 

NA 

w 

0.0 

0 

0.0 

0 

NA 

NA 

NW 

0.0 

0 

0.0 

0 

NA 

NA 

N 

0.0 

0 

0.0 

0 

NA 

NA 

H 

0.0 

0 

0.0 

0 

NA 

NA 

************************************************************************* 
5.  INTERNAL  LOADS 


SPACE 

DATA  : 

Floor  Area 

1  in 

1 

1  CM 

1 

1 

1 

1 

sgft 

Building  Wt.  = 

M 

Ib/sgft 

PEOPLE  ; 

sgft /person 

s 

45.8 

Total  People 

s 

6 

Schedule  No. 

= 

1 

Activity  Level 

s 

2 

LIGHTING  : 

W/sgft 

s 

2.91 

Total  Watts 

= 

800 

Schedule  No. 

= 

2 

Wattage  Mult. 

sc 

1.20 

i 

Fixture  Type 

3 

Free- 

“hanging 

) - 

OTHER 

ELECTRIC: 

W/sqft 

1.82 

Total  Watts 

= 

500 

Schedule  No. 

6 

MISC. 

SENSIBLE: 

Load 

ss 

o 

o 

o 

r-l 

BTU/hr  Schedule  No. 

=: 

7 

MISC. 

LATENT  : 

Load 

0 

BTU/hr  Schedule  No. 

= 

1 

6.  PARTITIONS,  INFILTRATION,  GROUND 


PARTITIONS  (Next  to  Unconditioned  Spaces) 

Unconditioned 

Space  Temp. 

Area 

U-Value 

Cooling 

Heating 

(sqft) 

(BTU/hr/sqft/F) 

(deg  F  or  %) 

(deg  F  or  %) 

Walls  70.0 

0.420 

90.0  % 

30.0  F 

Ceilings  0.0 

0.420 

90.0  % 

10.0  F 

Floors  0.0 

0.570 

90.0  % 

10.0  F 

INFILTRATION 

GROUND  ELEMENT 

Cooling  ;  0.15  CFM/sgft  = 

41  CFM 

Area  : 

0.0  sqft 

Heating  :  0.20  CFM/sqft  = 

55  CFM 

Perimeter  : 

0.0  ft 

Typical  :  0.20  CFM/sgft  » 

55  CFM 

Depth  : 

0.0  ft 

1359-36 


COMPLEX  SPACE  DESCRIPTION 

Space  Name  t  6TH  FL.  -  LATRINE  04-27-91 

Prepared  By  :  E  A  C  6100190202 

■Carrier  Hourly  Analysis  Program  Page  1  of  2 

************************»►************************'»********************** 
SPACE  NAME  »  6TH  FL.  -  LATRINE 

2.  WALL  INFORMATION  (Number  of  Wall  Types  =  3) 


Weight  Ext  Color  U-Value 

(Ib/sqft)  (D,M,L)  (BTU/hr/sgft/F) 


Wall  Type  1 

51 

M 

0.400 

Wall  Type  2 

L 

D 

0.170 

Wall  Type  3 

L 

D 

0.570 

< - Net 

Wall  Areas  (sqft)  — 

Exposure 

Wall  Type  1 

Wall  Type  2  Wall 

Type  3 

N£ 

0.0 

64.0 

0.0 

E 

0.0 

0.0 

0.0 

SE 

0.0 

0.0 

0.0 

S 

0.0 

0.0 

0.0 

SW 

0.0 

0.0 

0.0 

w 

0.0 

0.0 

0.0 

NW 

0.0 

70.0 

0.0 

N 

0.0 

0.0 

0.0 

************************************************************************* 
3.  ROOF  INFORMATION  (Number  of  Roof  Types  =  1) 

Weight  Ext  Color  U-Value  Area 

(Ib/sqft)  (D,M,L)  (BTU/hr/sqft/F)  (sqft) 

Roof  1  M  M  0.220  0.0 


★************************************************************************ 
4-  GLASS  INFORMATION  (Number  of  Glass  Types  =  2) 


U-Value  Glass  Internal 

(BTU/hr/sqft/F)  Factor  Shades 


Glass  Type  1  1.100  1.00  N 

Glass  Type  2  0.580  0.90  N 


< -  External  Shading  Information 


Window 

Window 

Reveal 

Overhang 

Overhang 

Fin 

Fin 

Height 

Width 

Depth 

Height 

Extension 

Separation 

Exten. 

(ft) 

(ft) 

(in) 

(in) 

(in) 

(in) 

(in) 

Shade  1 

8.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Shade  2 

8.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Shade  3 

8.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

************************************************************************* 


1359-31 


COMPLEX  SPACE  DESCRIPTION 

Space  Name  :  6TH  FL.  -  LATRINE  04-27-91 

Prepared  By  ;  E  A  C  6100190202 

Carrier  Hourly  Analysis  Program  Page  2  of  2 

Jk************************************************************************ 

4.  GLASS  INFORMATION  (continued) 


Exposure 

<— 

Type 

Area 

1 

Shade 

~  Gxsss  Areas 
Type 
Area 

(sqrt ) 

2 

Shade 

Type 

Area 

3 

Shade 

NE 

6.0 

0 

0.0 

0 

NA 

NA 

E 

0.0 

0 

0.0 

0 

NA 

NA 

SE 

0.0 

0 

0.0 

0 

NA 

NA 

S 

0.0 

0 

0.0 

0 

NA 

NA 

sw 

0.0 

0 

0.0 

0 

NA 

NA 

w 

0.0 

0 

0.0 

0 

NA 

NA 

NW 

0.0 

0 

0.0 

0 

NA 

NA 

N 

0.0 

0 

0.0 

0 

NA 

NA 

H 

0.0 

0 

0.0 

0 

NA 

NA 

5.  INTERNAL  LOADS 

SPACE  DATA  : 

Floor  Area 

= 

50 

sqft  Building  Wt.  = 

M 

Ib/sqft 

PEOPLE  : 

sgft /person 

s 

0.0 

Total  People 

= 

0 

Schedule  No. 

* 

1 

Activity  Level 

ss 

2 

LIGHTING  : 

W/sqft 

2.00 

Total  Watts 

= 

100 

Schedule  No. 

ss 

2 

Wattage  Mult. 

1.00 

Fixture  Type 

= 

3 

Free-hanging 

OTHER  ELECTRIC: 

W/sqft 

s 

0.00 

Total  Watts 

= 

0 

Schedule  No. 

s 

3 

MI sc.  SENSIBLE: 

Load 

s 

0  BTU/hr  Schedule  No. 

s 

4 

MI  SC.  LATENT  : 

Load 

s 

0  BTU/hr  Schedule  No. 

s 

1 

6.  PARTITIONS,  INFILTRATION, 

GROUND 

PARTITIONS  (Next  to  Unconditioned  Spaces) 

Unconditioned 

Space  Temp. 

Area 

U-Value 

Cooling 

Heating 

(sgft) 

( BTU/hr /sqft/F) 

(deg  F  or  %) 

(deg  F  or  %) 

Walls  0.0 

0.400 

90.0  F 

10.0  F 

Ceilings  0.0 

0.270 

90.0  F 

30.0  F 

Floors  0.0 

0.270 

90.0  % 

40.0  F 

INFILTRATION 

GROUND  ELEMENT 

Cooling  :  0.15  CFM/sqft  = 

8  CFM 

Area  : 

0.0  sqft 

Heating  :  0.20  CFM/sqft  = 

10  CFM 

Perimeter  : 

0.0  ft 

Typical  :  0.20  CFM/sqft  = 

10  CFM 

Depth  : 

0.0  ft 

************************************************************************* 


/35<?-38 


COMPLEX  SPACE  DESCRIPTION 

Space  Name  :  6TH  FL.  -  STAIR  04-27-91 

Prepared  By  :  E  A  C  6100190202 

Carrier  Hourly  Analysis  Program  Page  1  of  2 

************************************************************************* 

1.  SPACE  NAME  =  6TH  FL,  -  STAIR 

★*****★♦★****★★★*****★★*****************♦****★♦***★*****★******★★*★★***** 


2.  WALL  INFORMATION 

(Number  of  Wall 

Types  «  3) 

Weight 

Ext  Color 

U-Value 

(Ib/sqft) 

(D,M,L)  (BTU/hr/sqft/F) 

Wall  Type  1 

51 

H 

0.400 

Wall  Type  2 

L 

D 

0.170 

Wall  Type  3 

L 

D 

0.570 

< - Net  Wall  Areas  (sqft)  — 

- > 

Exposure 

Wall  Type  1 

Wall  Type  2  Wall 

Type  3 

NE 

0.0 

115.0 

15.0 

E 

0.0 

0.0 

0.0 

SE 

0.0 

70.0 

0.0 

S 

0.0 

0.0 

0.0 

sw 

0.0 

0.0 

0.0 

w 

0.0 

0.0 

0.0 

NW 

0.0 

0.0 

0.0 

N 

0.0 

0.0 

0.0 

3.  ROOF  INFORMATION 

(Number  of  Roof 

Types  =  1) 

Weight 

Ext  Color 

U-Value 

Area 

(Ib/sgft ) 

(D,M,L) 

(BTU/hr/sqft/F) 

(sqft) 

Roof  1  M 

M 

0.220 

0.0 

***★*****♦★★*****★***★*****★*****★***♦****♦★*****★★**★**★**♦************* 
4.  GLASS  INFORMATION  (Number  of  Glass  Types  2) 


U-Value  Glass  Internal 

(BTU/hr/sqft/F)  Factor  Shades 


Glass  Type  1  1.100  1.00  N 

Glass  Type  2  0.580  0.90  N 


— - — —  External  Shading  Information - > 


Window 

Height 

(ft) 

Window 

Width 

(ft) 

Reveal 

Depth 

(in) 

Overhang 

Height 

(in) 

Overhang 

Extension 

(in) 

Fin 

Separation 

(in) 

Fin 

Exten. 

(in) 

Shade  1 

8.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Shade  2 

8.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Shade  3 

8.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

/359-  3^? 


COMPLEX  SPACE  DESCRIPTION 

Space  Name  :  6TH  FL.  -  STAIR  04-27-91 
Prepared  By  :  E  A  C  6100190202 
Carrier  Hourly  Analysis  Program  Page  2  of  2 
*^***************************^***********************^**’^**************** 
4.  GLASS  INFORMATION  (continued) 


Exposure 


Type  1 

Area  Shade 


Glass  Areas  (sqft) 
Type  2 

Area  Shade 


Type  3 

Area  Shade 


NA  NA 
NA  NA 
NA  NA 
NA  NA 
NA  NA 
NA  NA 
NA  NA 
NA  NA 
NA  NA 


******** 


*********************ii^******************************************* 


5.  INTERNAL  LOADS 


SPACE  DATA  :  Floor  Area 


95  sqft  Building  Wt.  =  M  Ib/sqft 


PEOPLE 


sqft /person  * 
Schedule  No.  = 


Total  People  = 
Activity  Level  = 


LIGHTING 


W/sqft 
Schedule  No. 
Fixture  Type 


0.63  Total  Watts 

2  Wattage  Mult, 

3  Free-hanging 


OTHER  ELECTRIC:  W/sqft 

Schedule  No. 


Total  Watts 


MI SC.  SENSIBLE:  Load 
MI SC.  LATENT  :  Load 


0  BTU/hr  Schedule  No.  = 
0  BTU/hr  Schedule  No.  = 


***************************<lr**************************^^***  ************** 
6.  PARTITIONS^  INFILTRATION,  GROUND 


PARTITIONS  (Next  to  Unconditioned  Spaces) 
Area  U-Value 

( sqft )  ( BTU/hr /sqft /F ) 


Unconditioned  Space  Temp. 

Cooling  Heating 

(deg  F  or  %)  (deg  F  or  %) 


Walls 

Ceilings 

Floors 


0.420 

0.570 

0.100 


0.0  F 
0.0  F 
90.0  F 


30.0  F 
30.0  F 
50.0  F 


INFILTRATION 
Cooling  :  C 
Heating  :  C 
Typical  ;  C 


0.15  CFM/sqft  = 
0.20  CFM/sqft  = 
0.20  CFM/sqft  = 


GROUND  ELEMENT 
14  CFM  Area  : 
19  CFM  Perimeter  : 
19  CFM  Depth  : 


0.0  sqft 
0.0  ft 
0.0  ft 


/359--V0 


COMPLEX  SPACE  DESCRIPTION 

Space  Name  :  7TH  FL.  -  OBSERVATION  04-27-91 

Prepared  By  :  E  A  C  6100190202 

Carrier  Hourly  Analysis  Program  Page  1  of  2 

i,***  *********************  It**************  *******  •kit  ***11  ******  ********11  ****■»! 

1.  SPACE  NAME  ■  7TH  PL.  -  OBSERVATION 

************************************************************************* 


2.  WALL  INFORMATION  (Number  Of  Wall  Types  =  3) 


Weight 

(Ib/sqft) 

Ext  Color 
(D,M,L) 

U-Value 

(BTU/hr/sqft/F) 

Wall  Type  1 

51 

M 

0.400 

Wall  Type  2 

L 

D 

0.170 

Wall  Type  3 

L 

D 

0.560 

< - Net 

Wall  Areas  (sqft)  - > 

Exposure 

Wall  Type  1 

Wall  Type  2 

Wall  Type  3 

NE 

0.0 

100.0 

0.0 

E 

0.0 

0.0 

0.0 

S£ 

0.0 

100.0 

0.0 

S 

0.0 

0.0 

0.0 

sw 

0.0 

100.0 

15.0 

w 

0.0 

0.0 

0.0 

NW 

0.0 

100.0 

0.0 

N 

0.0 

0.0 

0.0 

************************************************************************* 
3.  ROOF  INFORMATION  (Number  of  Roof  Types  »  1) 


Weight  Ext  Color  U-Value  Area 

(Ib/sqft)  (D,M,L)  (BTU/hr/sgft/F)  (sqft) 


Roof  1 

M 

M 

0.220 

676 

.0 

4.  GLASS 

INFORMATION  (Number  of 

Glass  Types 

=  2) 

U-Value 

Glass 

Internal 

(BTU/hr/sqft/F) 

Factor 

Shades 

Glass  Type 

1 

1. 

100 

1.00 

N 

Glass  Type 

2 

0. 

580 

0.90 

N 

< - 

—  External  Shading 

Information 

- > 

Window 

Window 

Reveal 

Overhang 

Overhang 

Fin 

Fin 

Height 

Width 

Depth 

Height 

Extension 

Separation 

Exten. 

(ft) 

(ft) 

(in) 

(in) 

(in) 

(in) 

(in) 

Shade  1 

6.0 

20.0 

0.0 

0.0 

2.0 

0.0 

0.0 

Shade  2 

6.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Shade  3 

8.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

I35<=l-H\ 


COMPLEX  SPACE  DESCRIPTION 

Space  Name  :  7TH  FL.  -  OBSERVATION  04-27-91 

Prepared  By  :  E  A  C  6100190202 

Carrier  Hourly  Analysis  Program  Page  2  of  2 

*************************************************’*f*******************^*** 

4.  GLASS  INFORMATION  (continued) 


< - 

— 

Glass  Areas 

(sqft)  - 

—  —  — 

- > 

Type 

1 

Type 

2 

Type 

3 

Exposure  Area 

Shade 

Area 

Shade  Area 

Shade 

NE  0.0 

0 

120.0 

1 

NA 

NA 

E  0.0 

0 

0.0 

0 

NA 

NA 

SE  0.0 

1 

120.0 

0 

NA 

NA 

S  0.0 

0 

0.0 

0 

NA 

NA 

SW  0.0 

1 

120.0 

0 

NA 

NA 

W  0.0 

0 

0.0 

0 

NA 

NA 

NW  0.0 

1 

120.0 

0 

NA 

NA 

N  0.0 

0 

0.0 

0 

NA 

NA 

H  0.0 

0 

0.0 

0 

NA 

NA 

************************************************************************* 

5.  INTERNAL  LOADS 

SPACE  DATA  :  Floor  Area 

s 

400  sqft 

Building  Wt.  = 

M 

Ib/sqft 

PEOPLE  :  sqft /person 

s 

80.0 

Total  People 

5 

Schedule 

No. 

s 

1 

Activity  Level 

3 

LIGHTING  :  W/sqft 

s 

0.00 

Total  Watts 

= 

0 

Schedule 

No. 

ss 

2 

Wattage  Mult. 

se 

1.20 

Fixture  Type 

s 

3  Free 

-hanging 

OTHER  ELECTRIC;  W/sqft 

as 

4.40 

Total  Watts 

e 

1,760 

Schedule 

No. 

= 

6 

MISC.  SENSIBLE:  Load 

ss 

1,000  BTU/hr  Schedule  No. 

as 

7 

MISC.  LATENT  :  Load 

= 

0  BTU/hr  Schedule  No. 

2S 

1 

6.  PARTITIONS,  INFILTRATION, 

GROUND 

PARTITIONS  (Next 

to  Unconditioned  Spaces) 

Unconditioned 

Space  Temp. 

Area 

U-Value 

Cooling 

Heating 

(sqft) 

(BTU/hr/sqft/F) 

(deg  F  or  %) 

(deg  F  or  %) 

Walls 

0.0 

0.420 

90.0  % 

30.0  F 

Ceilings 

0.0 

0.420 

90.0  % 

10.0  F 

Floors 

0.0 

0.570 

90.0  % 

10.0  F 

INFILTRATION 

GROUND  ELEMENT 

Cooling  :  0.15 

CFM/sqft  * 

60  CFM 

Area  : 

0.0  sqft 

Heating  :  0.26 

CFM/sqft  = 

112  CFM 

Perimeter  : 

0.0  ft 

Typical  :  0.28  CFM/sgft  = 

112  CFM 

Depth  : 

0.0  ft 

/359-  ‘JZ 


AIR  SYSTEM  DESCRIPTION 

Name  :  #1359  FI  2  -COOLING  04-27-91 

Carrier  Hourly  Analysis  Program  6100190202 

Prepared  By  :  E  A  C  Page  1  of  2 

************************************************************************ 

1.  SYSTEM  NAME  AND  TYPE 

System  Name  =  #1359  FI  2  -COOLING 

System  Class  «  Constant  Volume 

System  Type  =  (SZCV)  Single  Zone  Constant  Volume 

Operation  Type  ®  1  Cooling  Only 

******^******^******************************************************^*** 

2.  SPACE  SELECTION  (see  separate  printout) 
************************************^*********************************** 

3.  THERMOSTAT  &  EQUIPMENT  SCHEDULING  DATA 


Operation 

Thermostat  Setpoints 

Ventilation 

Period 

Cooling 

Heating 

Dampers 

Occupied 

75.0  F 

35.0  F 

CLOSED 

Unoccupied 

75.0  F 

35.0  F 

CLOSED 

Weekday 

:  Occupied  Period  Begins 

at  6  ; 

Duration 

=  17  hrs 

Saturday 

:  Occupied  Period  Begins 

at  7  ; 

Duration 

=  11  hrs 

Sunday 

:  Occupied  Period  Begins 

at  7  ; 

Duration 

=  11  hrs 

Design  Day 

:  Occupied  Period  Begins 

at  6  ; 

Duration 

=  17  hrs 

4*  SUPPLY,  VENTILATION,  RETURN  AIR  DATA 
SUPPLY  AIR 

Supply  air  flow  rate  * 

VENTILATION  AIR 

Nominal  ventilation  flow  rate  * 

Minimum  ventilation  flow  rate  « 

Damper  leak  rate  - 

RETURN  AIR 

Zone  exhaust  air  flow  rate  = 

Zone  exhaust  fan  power  = 

Is  a  return  plenum  used 


600.00  CFM 

0.00  CFM 
0.00  CFM 

0  %  of  vent  air 

0.00  CFM 
0.0  kW 
N 


**♦********★★★*****★★★*******★*★*****★*********★★*****★***★★****★******* 


/359-V3 


AIR  SYSTEM  DESCRIPTION 

Name  :  #1359  FI  2  -COOLING 
Carrier  Hourly  Analysis  Program 
Prepared  By  :  E  A  C 
*************** 

5,  FAN  DATA 
SUPPLY  FAN 
Type 
Static 
Efficiency 
Configuration 
RETURN  FAN 
Type 


6.  ACCESSORY  DEVICES  AND  SYSTEMS 
PREHEAT  COIL 
(Not  used) 

OUTDOOR  AIR  ECONOMIZER  CONTROL 
(Not  used) 

VENTILATION  AIR  RECLAIM 
(Not  used) 

HUMIDITY  CONTROL 
(Not  used) 


2: Forward  curved 
0.80  in  wg 
54  % 

1  Draw-thru 

l:(Fan  does  not  exist) 


04-27-91 
6100190202 
Page  2  of  2 

icitititititicititit’k 


1.  MISCELLANEOUS  SYSTEM  DATA 

Cooling  coil  bypass  factor  =  0.050 

Type  of  supplemental  heating  =  1  Not  Used 

*********************************  ★★★*i(lr***<>r********* 


/35‘?--VV 


AIR  SYSTEM  DESCRIPTION 

Name  ;  #1359  FI  3  -COOLING  04-27-91 

Carrier  Hourly  Analysis  Program  6100190202 

Prepared  By  :  E  A  C  Page  1  of  2 

************************************************************************ 

1.  SYSTEM  NAME  AND  TYPE 

System  Name  -  #1359  FI  3  -COOLING 

System  Class  »  Constant  Volume 

System  Type  =  (SZCV)  Single  Zone  Constant  Volume 

Operation  Type  =  1  Cooling  Only 

***★*★***★***★**♦★**★***★*******★★★**★*★★**★******★**★*★***★************ 

2.  SPACE  SELECTION  (see  separate  printout) 
*********************<^************************************************** 

3.  THERMOSTAT  &  EQUIPMENT  SCHEDULING  DATA 


Operation 

Period 

Thermostat  I 
Cooling 

Setpoints 

Heating 

Ventilation 

Dampers 

Occupied 

75.0  F 

35.0  F 

CLOSED 

Unoccupied 

75.0  F 

35.0  F 

CLOSED 

Weekday 

:  Occupied  Period  Begins 

at 

6  ; 

Duration 

=  17  hrs 

Saturday 

:  Occupied  Period  Begins 

at 

7  ; 

Duration 

=  11  hrs 

Sunday 

:  Occupied  Period  Begins 

at 

7  ; 

Duration 

=  11  hrs 

Design  Day 

:  Occupied  Period  Begins 

at 

6  ; 

Duration 

=  17  hrs 

***♦**♦**★***★*♦*★***★*****★**♦*♦★★*♦♦*★****★***★★****★★****★★★★******** 
4.  SUPPLY,  VENTILATION,  RETURN  AIR  DATA 
SUPPLY  AIR 

Supply  air  flow  rate  =  600*00  CFM 

VENTILATION  AIR 

Nominal  ventilation  flow  rate  =  0.00  CFM 

Minimum  ventilation  flow  rate  =  0.00  CFM 

Damper  leak  rate  *  0  %  of  vent  air 

RETURN  AIR 

Zone  exhaust  air  flow  rate  =  0.00  CFM 

Zone  exhaust  fan  power  *  0.0  kW 

Is  a  return  plenum  used  ?  N 


/35'?-  H5 


AIR  SYSTEM  DESCRIPTION 

Name  :  #1359  FI  3  -COOLING  04-27-91 

Carrier  Hourly  Analysis  Program  6100190202 

Prepared  By  :  E  A  C  Page  2  of  2 

******************************************«**#r*****illr**********#r******«** 


5.  FAN  DATA 
SUPPLY  FAN 
Type 
Static 
Efficiency 
Configuration 
RETURN  FAN 


2; Forward  curved 
0.80  in  wg 
54  % 

1  Draw-thru 


Type 


1: (Fan  does  not  exist) 


6.  ACCESSORY  DEVICES  AND  SYSTEMS 
PREHEAT  COIL 
(Not  used) 

OUTDOOR  AIR  ECONOMIZER  CONTROL 
(Not  used) 

VENTILATION  AIR  RECLAIM 
(Not  used) 

HUMIDITY  CONTROL 
(Not  used) 


7.  MISCELLANEOUS  SYSTEM  DATA 

Cooling  coil  bypass  factor  *  0.050 

Type  of  supplemental  heating  *  1  Not  Used 

★*★****★***★*★**★★★***★♦★*****★♦★**♦***★★*****★★★***★★*★*****★*★*★★★★*** 


/35<7-y6 


AIR  SYSTEM  DESCRIPTION 


Name  :  #1359  FI  3  -COOLING  04-27-91 
Carrier  Hourly  Analysis  Program  6100190202 
Prepared  By  :  E  A  C  Page  2  of  2 
****★♦★**★****★***★★★*★♦**♦♦♦*★**★*★♦★*★★****★*★★★★★*★★*★********★★★**★* 


*  FAN  DATA 
SUPPLY  FAN 


Type 
Static 
Efficiency 
Configuration 
RETURN  FAN 


2: Forward  curved 
0.80  in  wg 
54  % 

1  Draw-thru 


Type 


l:(Fan  does  not  exist) 


6.  ACCESSORY  DEVICES  AND  SYSTEMS 
PREHEAT  COIL 
(Not  used) 

OUTDOOR  AIR  ECONOMIZER  CONTROL 
(Not  used) 

VENTILATION  AIR  RECLAIM 
(Not  used) 

HUMIDITY  CONTROL 
(Not  used) 

********  **i***4r**il^***^**i»*******************i(t*W***ifr***il^****il^4tr*il^W***ifr***** 


7.  MISCELLANEOUS  SYSTEM  DATA 

Cooling  coil  bypass  factor  =  0.050 

Type  of  supplemental  heating  =  1  Not  Used 

************************************************************************ 


/35?-V6 


AIR  SYSTEM  DESCRIPTION 

Name  ;  #1359  FI  4  -COOLING  04-27-91 

Carrier  Hourly  Analysis  Program  6100190202 

Prepared  By  :  E  A  C  Page  1  of  2 

****★****★★*****★★★*★*★*****♦★★★★★****★★*******♦★*********************** 

1.  SYSTEM  NAME  AND  TYPE 

System  Name  «  #1359  FI  4  -COOLING 

System  Class  «  constant  Volume 

System  Type  -  (SZCV)  Single  Zone  Constant  Volume 

Operation  Type  =  1  Cooling  Only 

★  ★♦♦♦★★♦★★♦★★★*********<lr********^***W*^*******W******  **★****★*★*★♦★***♦* 

2.  SPACE  SELECTION  (see  separate  printout) 

★  ★**♦*★**★*****★*  ★★★******************i*r  ★★*★********★★★★*******★★  ******** 

3.  THERMOSTAT  fit  EQUIPMENT  SCHEDULING  DATA 


Operation 

Period 

Thermostat  i 
Cooling 

Setpoints 

Heating 

Ventilation 

Dampers 

Occupied 

75.0  F 

35.0  F 

CLOSED 

Unoccupied 

75.0  F 

35.0  F 

CLOSED 

Weekday 

:  Occupied  Period  Begins 

at 

0  ; 

Duration 

*  24  hrs 

Saturday 

:  Occupied  Period  Begins 

at 

8  ; 

Duration 

=  10  hrs 

Sunday 

:  Occupied  Period  Begins 

at 

8  ; 

Duration 

=  10  hrs 

Design  Day 

:  Occupied  Period  Begins 

at 

0  ; 

Duration 

-  24  hrs 

4.  SUPPLY,  VENTILATION,  RETURN  AIR  DATA 
SUPPLY  AIR 

Supply  air  flow  rate  =  600.00  CFM 

VENTILATION  AIR 

Nominal  ventilation  flow  rate  *  0.00  CFM 

Minimum  ventilation  flow  rate  =  0.00  CFM 

Damper  leak  rate  =  0  %  of  vent  air 

RETURN  AIR 

Zone  exhaust  air  flow  rate  =  0.00  CFM 

Zone  exhaust  fan  power  =  0.0  kW 

Is  a  return  plenum  used  ?  N 

************************************************************************ 


/35<?-*f7 


AIR  SYSTEM  DESCRIPTION 


Name  ;  #1359  FI  4  -COOLING  04-27-91 
Carrier  Hourly  Analysis  Program  6100190202 
Prepared  By  :  E  A  C  Page  2  of  2 
**★*★**♦*★*♦***★★★*★★★♦**★***★*****★***★***** ************************^** 


5.  FAN  DATA 
SUPPLY  FAN 
Type 
Static 
Efficiency 
Configuration 
RETURN  FAN 


2: Forward  curved 
0,80  in  wg 
54  % 

1  Draw-thru 


Type 


l;(Fan  does  not  exist) 


6.  ACCESSORY  DEVICES  AND  SYSTEMS 
PREHEAT  COIL 
(Not  used) 

OUTDOOR  AIR  ECONOMIZER  CONTROL 
(Not  used) 

VENTILATION  AIR  RECLAIM 
(Not  used) 

HUMIDITY  CONTROL 
(Not  used) 


1.  MISCELLANEOUS  SYSTEM  DATA 

Cooling  coil  bypass  factor  =  0.050 

Type  of  supplemental  heating  =  1  Not  Used 

************************************************************************ 


135‘1-Ha 


AIR  SYSTEM  DESCRIPTION 

Name  :  #1359  FI  5  -COOLING  04-27-91 

Carrier  Hourly  Analysis  Program  6100190202 

Prepared  By  :  E  A  C  Page  1  of  2 

1.  SYSTEM  NAME  AND  TYPE 

System  Name  *  #1359  FI  5  -COOLING 

System  Class  -  Constant  Volume 

System  Type  =  (SZCV)  Single  Zone  Constant  Volume 

Operation  Type  =  1  Cooling  Only 

************************************************************ ************ 
2*  SPACE  SELECTION  (see  separate  printout) 

3.  THERMOSTAT  &  EQUIPMENT  SCHEDULING  DATA 


Operation 

Period 

Thermostat  ; 
Cooling 

Setpoints 

Heating 

Ventilation 

Dampers 

Occupied 

75.0  F 

68.0  F 

CLOSED 

Unoccupied 

75.0  F 

68.0  F 

CLOSED 

Weekday 

:  Occupied 

Period  Begins 

at 

0  ; 

Duration 

-  24  hrs 

Saturday 

:  Occupied 

Period  Begins 

at 

8  ; 

Duration 

*  10  hrs 

Sunday 

:  Occupied 

Period  Begins 

at 

8  ; 

Duration 

=  10  hrs 

Design  Day 

;  Occupied  Period  Begins 

at 

0  ; 

Duration 

=  24  hrs 

*****★★♦************★★**★*******★*****★*★**★***★★********★****★*★*★***** 
4.  SUPPLY,  VENTILATION,  RETURN  AIR  DATA 
SUPPLY  AIR 

Supply  air  flow  rate  =  800.00  CFM 

VENTILATION  AIR 

Nominal  ventilation  flow  rate  =  0.00  CFM 

Minimum  ventilation  flow  rate  =  0.00  CFM 

Damper  leak  rate  =  0  %  of  vent  air 

RETURN  AIR 

Zone  exhaust  air  flow  rate  =  0.00  CFM 

Zone  exhaust  fan  power  =  0.0  kW 


Is  a  return  plenum  used 


0.00  CFM 
0.0  kW 
N 


/35<?-  V*? 


AIR  SYSTEM  DESCRIPTION 

Name  :  #1359  FI  5  -COOLING  04-27-91 
Carrier  Hourly  Analysis  Program  6100190202 
Prepared  By  :  E  A  C  Page  2  of  2 
************************************************************************ 


5.  FAN  DATA 
SUPPLY  FAN 
Type 
Static 
Efficiency 
Conf igur at ion 


2: Forward  curved 
0,80  in  wg 
54  % 

1  Draw-thru 


RETURN  FAN 

Type  *  l:{Fan  does  not  exist) 

★★★★★★★♦★*************************^*********************************^*** 


6,  ACCESSORY  DEVICES  AND  SYSTEMS 
PREHEAT  COIL 
(Not  used) 

OUTDOOR  AIR  ECONOMIZER  CONTROL 
(Not  used) 

VENTILATION  AIR  RECLAIM 
(Not  used) 

HUMIDITY  CONTROL 
(Not  used) 


7.  MISCELLANEOUS  SYSTEM  DATA 

Cooling  coil  bypass  factor  =  0.050 

Type  of  supplemental  heating  -  1  Not  Used 

************************************************************************ 


/35^-  50 


AIR  SYSTEM  DESCRIPTION 
Name  :  #1359  FI  6  -COOLING  04-27-91 

Carrier  Hourly  Analysis  Program  6100190202 

Prepared  By  :  E  A  C  Page  1  of  2 

****★*********★****★********★**★★★***★**★***★★★★★***★★★*★★**★*********** 

1.  SYSTEM  NAME  AND  TYPE 


System  Name 
System  Class 
System  Type 
Operation  Type 
Type  of  Heating 


*  #1359  FI  6  -COOLING 
=  Constant  Volume 

=  (SZCV)  Single  Zone  Constant  Volume 
=  3  Cooling  &  Heating 

s  1  Central  Heating 


*★★***★★******♦*****★★*★**★***★*★★***★***♦**********★★***★**★*★**★*★**** 

2.  SPACE  SELECTION  (see  separate  printout) 
************************************************************************ 

3.  THERMOSTAT  &  EQUIPMENT  SCHEDULING  DATA 


Operation 

Thermostat 

Setpoints 

Ventilation 

Period 

Cooling 

Heating 

Dampers 

Occupied 

75.0  F 

68.0  F 

CLOSED 

Unoccupied 

75.0  F 

68.0  F 

CLOSED 

Weekday  ;  Occupied  Period  Begins  at 
Saturday  :  Occupied  Period  Begins  at 
Sunday  :  Occupied  Period  Begins  at 
Design  Day  :  Occupied  Period  Begins  at 


8  ;  Duration 
7  ;  Duration 
7  ;  Duration 
6  ;  Duration 


=  10  hrs 
=  0  hrs 
=  0  hrs 
=  10  hrs 


4.  SUPPLY,  VENTILATION,  RETURN  AIR  DATA 
SUPPLY  AIR 

Supply  air  flow  rate  = 

Heating  supply  temperature  = 

Fan  operation  for  heating  = 

VENTILATION  AIR 

Nominal  ventilation  flow  rate  * 

Minimum  ventilation  flow  rate  = 

Damper  leak  rate  - 

RETURN  AIR 

Zone  exhaust  air  flow  rate  - 

Zone  exhaust  fan  power  = 

Is  a  return  plenum  used  ? 


1000.00  CFM 
110.0  F 

1  Continuous 

0.00  CFM 
0.00  CFM 

0  %  of  vent  air 

0.00  CFM 
0.0  kW 
N 


★★*★**★****★*★*****★★★*★★****♦*★***★★★*★★★*★**★**★★★**★**★★★****★**★**** 


1359-51 


AIR  SYSTEM  DESCRIPTION 
Name  :  #1359  FI  6  -COOLING 
Carrier  Hourly  Analysis  Program 
'Prepared  By  :  E  A  C 


04-27-91 
6100190202 
Page  2  of  2 


***★»* ****************************ifr************************************* 


5.  FAN  DATA 
SUPPLY  FAN 
Type 
Static 
Efficiency 
Configuration 
RETURN  FAN 


2: Forward  curved 
0.80  in  wg 
54  % 

1  Draw-thru 


Type 


l:(Fan  does  not  exist) 


6.  ACCESSORY  DEVICES  AND  SYSTEMS 
PREHEAT  COIL 
(Not  used) 

OUTDOOR  AIR  ECONOMIZER  CONTROL 
(Not  used) 

VENTILATION  AIR  RECLAIM 
(Not  used) 

HUMIDITY  CONTROL 
(Not  used) 

************************************************************************ 


7.  MISCELLANEOUS  SYSTEM  DATA 
Cooling  coil  bypass  factor 
Type  of  supplemental  heating 
SKIN  HEATING  UNITS 
Heat  source 

Skin  heating  trip  temperature 
************************************* 


=  0.050 

=  2  Skin  Heating  Units 

=  1  Baseboard  Heaters 

=  0.0  F 

***************  ********if^********** 


1359 -SZ 


AIR  SYSTEM  DESCRIPTION 

Name  :  #1359  FI  7  -COOLING  04-27-91 

Carrier  Hourly  Analysis  Program  6100190202 

Prepared  By  :  E  A  C  Page  1  of  2 

************************************************************************ 

1.  SYSTEM  NAME  AND  TYPE 

System  Name  *=  #1359  Fl  7  -COOLING 

System  Class  *  Constant  Volume 

System  Type  =  (SZCV)  Single  Zone  Constant  Volume 

Operation  Type  «  1  Cooling  Only 

**************<t********************************^************************ 

2.  SPACE  SELECTION  (see  separate  printout) 
************************************************************************ 

3.  THERMOSTAT  &  EQUIPMENT  SCHEDULING  DATA 


Operation 

Period 

Thermostat  Setpoints 
Coo ling  He at ing 

Ventilation 

Dampers 

Occupied 

75.0  F 

35.0  F 

OPEN 

Unoccupied 

75.0  F 

35.0  F 

OPEN 

Weekday 

:  Occupied  Period  Begins 

at 

0  ; 

Duration 

=  24  hrs 

Saturday 

:  Occupied  Period  Begins 

at 

8  ; 

Duration 

*  10  hrs 

Sunday 

:  Occupied  Period  Begins 

at 

8  ; 

Duration 

=  10  hrs 

Design  Day 

:  Occupied  Period  Begins 

at 

0  ; 

Duration 

<«  24  hrs 

4.  SUPPLY,  VENTILATION,  RETURN  AIR  DATA 
SUPPLY  AIR 

Supply  air  flow  rate  = 

VENTILATION  AIR 

Nominal  ventilation  flow  rate  = 

Minimum  ventilation  flow  rate  = 

Damper  leak  rate  ^ 

RETURN  AIR 

Zone  exhaust  air  flow  rate  = 

Zone  exhaust  fan  power  = 

Is  a  return  plenum  used 


2000.00  CFM 

175.00  CFM 
175.00  CFM 

5  %  of  vent  air 


100.00  %  of  vent, 
0.0  kW 
N 


air 


/35^-53 


AIR  SYSTEM  DESCRIPTION 

Name  :  #1359  FI  7  -COOLING  04-27-91 

Carrier  Hourly  Analysis  Program  6100190202 

Prepared  By  :  E  A  C  Page  2  of  2 

***************W*************<k***** ************************************* 


5.  FAN  DATA 
SUPPLY  FAN 
Type 
Static 
Efficiency 
Configuration 
RETURN  FAN 


7: Backward  inclined  or  air  foil 
1,00  in  wg 
54  % 

1  Draw-thru 


Type 


l:(Fan  does  not  exist) 


★*********★★***★*★★*★*********♦******★**★********★**★*★***★*****♦*★★★*★* 


6.  ACCESSORY  DEVICES  AND  SYSTEMS 
PREHEAT  COIL 
(Not  used) 

OUTDOOR  AIR  ECONOMIZER  CONTROL 
(Not  used) 

VENTILATION  AIR  RECLAIM 
(Not  used) 

HUMIDITY  CONTROL 
(Not  used) 

♦*★★*★*★***★***★**★***★★**★★****★******★****★★★★**★*★★★★*★***★★★****★*★* 


7*  MISCELLANEOUS  SYSTEM  DATA 

Cooling  coil  bypass  factor  =  0.050 

Type  of  supplemental  heating  =  1  Not  Used 

★  ★★★★★★*********^ir#r********************************#rT*:^******************* 


155‘i-SH 


AIR  SYSTEM  DESCRIPTION 

Name  :  #1359  FI  1  -HEATING  04-27-91 

Carrier  Hourly  Analysis  Program  6100190202 

Prepared  By  :  E  A  C  Page  1  of  2 

<►♦********♦*****★★**★*★******★★*★***********★★****************★★******★* 

1.  SYSTEM  NAME  AND  TYPE 

System  Name  =  #1359  FI  1  -HEATING 

System  Class  -  Constant  Volume 

System  Type  =  (S2CV)  Single  Zone  Constant  Volume 

Operation  Type  =  2  Heating  Only 

Type  of  Heating  =  2  Space  Heating 

************************************************************************ 

2*  SPACE  SELECTION  (see  separate  printout) 
*****************************************************  *****111:**  *********** 

3.  THERMOSTAT  &  EQUIPMENT  SCHEDULING  DATA 


Operation 

Period 

Thermostat  i 
Cooling 

Setpoints 

Heating 

Ventilation 

Dcunpers 

Occupied 

110.0  F 

68.0  F 

CLOSED 

Unoccupied 

N 

68.0  F 

CLOSED 

Weekday 

:  Occupied 

Period  Begins 

at 

0  ; 

Duration 

s  24  hrs 

Saturday 

;  Occupied  Period  Begins 

at 

0  ; 

Duration 

=  24  hrs 

Sunday 

;  Occupied 

Period  Begins 

at 

0  ; 

Duration 

s  24  hrs 

Design  Day 

:  Occupied 

Period  Begins 

at 

0  ; 

Duration 

=  24  hrs 

************************************************************************ 
4.  SUPPLY r  VENTILATION,  RETURN  AIR  DATA 
SUPPLY  AIR 

Supply  air  flow  rate  =  1*00  CFM 

VENTILATION  AIR 

Nominal  ventilation  flow  rate  =  0.00  %  of  supply  air 

Minimum  ventilation  flow  rate  =  0.00  %  of  supply  air 

Damper  leak  rate  =  5  %  of  vent  air 

RETURN  AIR 

Zone  exhaust  air  flow  rate  =  0.00  CFM 

Zone  exhaust  fan  power  =  0.0  kW 

Is  a  return  plenum  used  ?  N 

************************************************************************ 


/35«?-55' 


AIR  SYSTEM  DESCRIPTION 


Name  :  #1359  FI  1  -HEATING  04-27-91 
Carrier  Hourly  Analysis  Program  6100190202 
Prepared  By  :  E  A  C  Page  2  of  2 
************************************************************************ 


5.  FAN  DATA 
SUPPLY  FAN 
Type 
Static 
Efficiency 
Conf igur at ion 


2: Forward  curved 
0*01  in  wg 
100  % 

1  Draw-thru 


RETURN  FAN 

Type  =  l:(Fan  does  not  exist) 

*****★*****★★★***★**★***★*★*★**★★★***★*******★*************************♦ 


6.  ACCESSORY  DEVICES  AND  SYSTEMS 
PREHEAT  COIL 
(Not  used) 

OUTDOOR  AIR  ECONOMIZER  CONTROL 
(Not  used) 

VENTILATION  AIR  RECLAIM 
(Not  used) 

HUMIDITY  CONTROL 
(Not  used) 

************************************************************************ 


7.  MISCELLANEOUS  SYSTEM  DATA 
Cooling  coil  bypass  factor 
Type  of  supplemental  heating 
SPACE  HEATING  UNITS 
Heat  source 


=  0.050 

=  3  Space  Heating  Units 

=  1  Baseboard  Heaters 


1559-56 


AIR  SYSTEM  DESCRIPTION 

Name  :  #1359  FI  2  -HEATING  04-27-91 

Carrier  Hourly  Analysis  Program  6100190202 

Prepared  By  :  E  A  C  Page  1  of  2 

**★****★*********★★★****♦**♦*****★********★****★★★*★*★★******★★★******** 

1.  SYSTEM  NAME  AND  TYPE 

System  Name  *  #1359  FI  2  -HEATING 

System  Class  *  Constant  Volume 

System  Type  *  (SZCV)  Single  Zone  Constant  Volume 

Operation  Type  =  2  Heating  Only 

Type  of  Heating  =  2  Space  Heating 

2.  SPACE  SELECTION  (see  separate  printout) 

******  ***************^**<lr**********^************************************ 

3.  THERMOSTAT  &  EQUIPMENT  SCHEDULING  DATA 


(^ration 

Thermostat 

Setpoints 

Ventilation 

Period 

Cooling 

Heating 

Dampers 

Occupied 

110.0 

F 

68.0  F 

CLOSED 

Unoccupied 

N 

68.0  F 

CLOSED 

Weekday 

:  Occupied 

Period 

Begins 

at 

0  ; 

Duration 

-  24  hrs 

Saturday 

:  Occupied 

Period 

Begins 

at 

0  ; 

Duration 

=  24  hrs 

Sunday 

:  Occupied 

Period 

Begins 

at 

0  ; 

Duration 

-  24  hrs 

Design  Day 

:  Occupied 

Period 

Begins 

at 

0  ; 

Duration 

-  24  hrs 

****************************************************** ****************** 


4.  SUPPLY,  VENTILATION,  RETURN  AIR  DATA 
SUPPLY  AIR 

Supply  air  flow  rate  =  1.00  CFM 

VENTILATION  AIR 

Nominal  ventilation  flow  rate  =  0.00  %  of  supply  air 

Minimum  ventilation  flow  rate  *  0.00  %  of  supply  air 

Damper  leak  rate  =  5  %  of  vent  air 

RETURN  AIR 

Zone  exhaust  air  flow  rate  0.00  CFM 

Zone  exhaust  fan  power  =  0.0  kW 

Is  a  return  plenum  used  ?  N 

************************************************************************ 


1359-57 


AIR  SYSTEM  DESCRIPTION 

Name  ;  #1359  FI  2  -HEATING 
Carrier  Hourly  Analysis  Program 
Prepared  By  :  E  A  C 


04-27-91 
6100190202 
Page  2  of  2 


.  FAN  DATA 
SUPPLY  FAN 


Type 
Static 
Efficiency 
Configuration 
RETURN  FAN 


2: Forward  curved 
0*01  in  wg 
100  % 

1  Draw-thru 


Type 


l:(Fan  does  not  exist) 


************************************************************************ 


6.  ACCESSORY  DEVICES  AND  SYSTEMS 
PREHEAT  COIL 
(Not  used) 

OUTDOOR  AIR  ECONOMIZER  CONTROL 
(Not  used) 

VENTILATION  AIR  RECLAIM 
(Not  used) 

HUMIDITY  CONTROL 
(Not  used) 

**★****★***★**★****♦*****★**★***★***★★*****★**★*★★****★**********★★★***★ 


7.  MISCELLANEOUS  SYSTEM  DATA 
Cooling  coil  bypass  factor 
Type  of  supplemental  heating 
SPACE  HEATING  UNITS 

Heat  source  -  1  Baseboard  Heaters 

**************★**★**★★*★★★★**********★*★***★★★★*★★**★★★**★★★**★*******★* 


*  0.050 

=  3  Space  Heating  Units 


I35<^-S8 


AIR  SYSTEM  DESCRIPTION 

Name  :  #1359  Fl  3  -HEATING  04-27-91 

Carrier  Hourly  Analysis  Program  6100190202 

Prepared  By  :  E  A  C  Page  1  of  2 

************************************************************************ 

1.  SYSTEM  NAME  AND  TYPE 

System  Name  =  #1359  Fl  3  -HEATING 

System  Class  *  Constant  Volume 

System  Type  *  (SZCV)  Single  Zone  Constant  Volume 

Operation  Type  =  2  Heating  Only 

Type  of  Heating  ==  2  Space  Heating 

★*************************************************** ****** ************** 

2.  SPACE  SELECTION  (see  separate  printout) 
************************************************************************ 

3.  THERMOSTAT  &  EQUIPMENT  SCHEDULING  DATA 


Operation 

Thermostat 

Setpoints 

Ventilation 

Period 

Cooling 

Heating 

Dampers 

Occupied 

110.0  F 

68.0  F 

CLOSED 

Unoccupied 

N 

68.0  F 

CLOSED 

Weekday  :  Occupied  Period  Begins  at 
Saturday  :  Occupied  Period  Begins  at 
Sunday  :  Occupied  Period  Begins  at 
Design  Day  :  Occupied  Period  Begins  at 


0  ;  Duration 
0  ;  Duration 
0  ;  Duration 
0  ;  Duration 


=  24  hrs 
=  24  hrs 
«  24  hrs 
=  24  hrs 


4.  SUPPLY r  VENTILATION,  RETURN  AIR  DATA 
SUPPLY  AIR 

Supply  air  flow  rate  = 

VENTILATION  AIR 

Nominal  ventilation  flow  rate  = 

Minimum  ventilation  flow  rate  = 

Daunper  leak  rate  = 

RETURN  AIR 

Zone  exhaust  air  flow  rate  = 

Zone  exhaust  fan  power  = 

Is  a  return  plenum  used  ? 


1.00  CFM 

0.00  %  of  supply  air 
0.00  %  of  supply  air 
5  %  of  vent  air 

0.00  CFM 
0.0  kW 
N 


AIR  SYSTEM  DESCRIPTION 


Name  ;  #1359  FI  3  -HEATING  04-27-91 
Carrier  Hourly  Analysis  Program  6100190202 
Prepared  By  ;  E  A  C  Page  2  of  2 
»**★*******♦*****★***♦****★*★******★★****★★★**********★****★******★**♦** 

5.  FAN  DATA 
SUPPLY  FAN 


Type 
Static 
Efficiency 
Conf igur at ion 
RETURN  FAN 


2: Forward  curved 
0.01  in  wg 
100  % 

1  Draw-thru 


★ 


Type  *  l;(Fan  does  not  exist) 

********************************************************************* 


6.  ACCESSORY  DEVICES  AND  SYSTEMS 
PREHEAT  COIL 
(Not  used) 

OUTDOOR  AIR  ECONOMIZER  CONTROL 
(Not  used) 

VENTILATION  AIR  RECLAIM 
(Not  used) 

HUMIDITY  CONTROL 
(Not  used) 

**★*★★*****★**★****★***★**★★**♦*****★★★★*★**★★★★*★★*****★*****★********★ 


7.  MISCELLANEOUS  SYSTEM  DATA 
Cooling  coil  bypass  factor 
Type  of  supplemental  heating 
SPACE  HEATING  UNITS 
Heat  source 


=  0.050 

=  3  Space  Heating  Units 

-  1  Baseboard  Heaters 


/35‘?-  60 


AIR  SYSTEM  DESCRIPTION 

Name  :  #1359  FI  4  -HEATING  04-27-91 

Carrier  Hourly  Analysis  Program  6100190202 

Prepared  By  :  E  A  C  Page  1  of  2 

****♦★★★**********★★*★♦**★***★♦*★★**★**★************★****************★** 

1.  SYSTEM  NAME  AND  TYPE 

System  Name  =  #1359  FI  4  -HEATING 

System  Class  Constant  Volume 

System  Type  =  (SZCV)  Single  Zone  Constant  Volume 

Operation  Type  =  2  Heating  Only 

Type  of  Heating  =  2  Space  Heating 

★  ♦*********★*★★★  ****^lr****  ****★**★★*****♦***★***★*******★★******  ***★**★*★ 

2.  SPACE  SELECTION  (see  separate  printout) 
************************************************************************ 

3.  THERMOSTAT  &  EQUIPMENT  SCHEDULING  DATA 


Operation 

Period 

Thermostat  ; 
Cooling 

Setpoints 

Heating 

Ventilation 

Dampers 

Occupied 

110.0  F 

68.0  F 

CLOSED 

Unoccupied 

N 

68.0  F 

CLOSED 

Weekday 

;  Occupied 

Period  Begins 

at 

0  ; 

Duration 

s  24  hrs 

Saturday 

:  Occupied 

Period  Begins 

at 

0  ; 

Duration 

=  24  hrs 

Sunday 

:  Occupied 

Period  Begins 

at 

0  ; 

Duration 

=  24  hrs 

Design  Day 

:  Occupied 

Period  Begins 

at 

0  ; 

Duration 

=  24  hrs 

★★★★★♦♦★♦★★★★★★★★*****************w****^******** ★★**★*****★*★ **★*★★★★*★* 

4.  SUPPLY,  VENTILATION,  RETURN  AIR  DATA 
SUPPLY  AIR 

Supply  air  flow  rate  =  1,00  CFM 

VENTILATION  AIR 

Nominal  ventilation  flow  rate  =  0.00  %  of  supply  air 

Minimum  ventilation  flow  rate  =  0.00  %  of  supply  air 

Damper  leak  rate  =  5  %  of  vent  air 

RETURN  AIR 

Zone  exhaust  air  flow  rate  -  0.00  CFM 

Zone  exhaust  fan  power  =  0.0  kW 

Is  a  return  plenum  used  ?  N 

**************^************************ilr******************************** 


/359-6I 


AIR  SYSTEM  DESCRIPTION 

Name  j  #1359  PI  4  -HEATING  04-27-91 

Carrier  Hourly  Analysis  Program  6100190202 

Prepared  By  :  E  A  C  Page  2  of  2 

**********************************1^*****************1^*1<^***************** 

5.  FAN  DATA 
SUPPLY  FAN 

Type  ®  2; Forward  curved 

Static  =  0.01  in  wg 

Efficiency  =  100  % 

Configuration  «  1  Draw-thru 

RETURN  FAN 

Type  =  l:(Fan  does  not  exist) 

********★*******★★★*****★***★★*★★***★★*★*******★*★***★***★*★*★*★******** 

6.  ACCESSORY  DEVICES  AND  SYSTEMS 
PREHEAT  COIL 

(Not  used) 

OUTDOOR  AIR  ECONOMIZER  CONTROL 
(Not  used) 

VENTILATION  AIR  RECLAIM 
(Not  used) 

HUMIDITY  CONTROL 
(Not  used) 

********★*****★★*******★★★****★★★***★★****★****★***★**************★***★* 

7.  MISCELLANEOUS  SYSTEM  DATA 

Cooling  coil  bypass  factor  *  0.050 

Type  of  supplemental  heating  =  3  Space  Heating  Units 

SPACE  HEATING  UNITS 

Heat  source  ^  1  Baseboard  Heaters 

★*★***★*★*********★*★***************★★*★**★★**★*********★***★**★★*★***★★ 


l35<}-bZ. 


AIR  SYSTEM  DESCRIPTION 
Name  :  #1359  FI  5  -HEATING 
Carrier  Hourly  Analysis  Program 
Prepared  By  :  E  A  C 


04-27-91 
6100190202 
Page  1  of  2 


SYSTEM  NAME  AND  TYPE 


System  Name 
System  Class 
System  Type 
Operation  Type 
Type  of  Heating 


=  #1359  FI  5  -HEATING 

*  Constant  Volume 

*  (SZCV)  Single  Zone  Constant  Volume 

*  2  Heating  Only 

=  2  Space  Heating 


2.  SPACE  SELECTION  (see  separate  printout) 


3.  THERMOSTAT  &  EQUIPMENT  SCHEDULING  DATA 


Operation 

Period 

Thermostat  i 
Cooling 

Setpoints 

Heating 

Ventilation 

Dampers 

Occupied 

Unoccupied 

110.0  F 

N 

68.0  F 
68.0  F 

CLOSED 

CLOSED 

Weekday 

Saturday 

Sunday 

Design  Day 

:  Occupied  Period  Begins 
:  Occupied  Period  Begins 
:  Occupied  Period  Begins 
:  Occupied  Period  Begins 

at  0  ; 

at  0  ; 

at  0  ; 

at  0  ; 

Duration 

Duration 

Duration 

Duration 

=  24  hrs 
=  24  hrs 
-  24  hrs 
=  24  hrs 

★*★*★★***★★******★*★**★****★**★**★★**★*< 
4,  SUPPLY,  VENTILATION,  RETURN  AIR  DATA 
SUPPLY  AIR 

Supply  air  flow  rate  = 

VENTILATION  AIR 

Nominal  ventilation  flow  rate  = 

Minimum  ventilation  flow  rate  = 

Damper  leak  rate  « 

RETURN  AIR 

Zone  exhaust  air  flow  rate  3= 

Zone  exhaust  fan  power 

Is  a  return  plenum  used  ? 


1,00  CFM 

0.00  %  of  supply  air 
0.00  %  of  supply  air 
5  %  of  vent  air 

0.00  CFM 
0.0  kW 
N 

*★*♦★*♦*★★**★***★★**★★★*★★***★★♦ 


f 359-63 


AIR  SYSTEM  DESCRIPTION 


Name  :  #1359  FI  5  -HEATING  04-27-91 
Carrier  Hourly  Analysis  Program  6100190202 
Prepared  By  :  E  A  C  Page  2  of  2 
************************************************************************ 


5.  FAN  DATA 
SUPPLY  FAN 
Type 
Static 
Efficiency 
Configuration 
RETURN  FAN 


2: Forward  curved 
0.01  in  wg 
100  % 

1  Draw-thru 


Type 

************************ 


B  l:(Fan  does  not  exist) 

★  ♦*♦*******★************★*****★**★★***★★*****1^** 


6.  ACCESSORY  DEVICES  AND  SYSTEMS 
PREHEAT  COIL 
(Not  used) 

OUTDOOR  AIR  ECONOMIZER  CONTROL 
(Not  used) 

VENTILATION  AIR  RECLAIM 
(Not  used) 

HUMIDITY  CONTROL 
(Not  used) 

***********♦*******★★★*★*★**★★★****★**★**★★*****★★*★★★****************** 


7.  MISCELLANEOUS  SYSTEM  DATA 

Cooling  coil  bypass  factor  =  0*050 

Type  of  supplemental  heating  *  3  Space  Heating  Units 

SPACE  HEATING  UNITS 


Heat  source 

************************************* 


=  1  Baseboard  Heaters 

*********************************** 


/359-  6*/ 


AIR  SYSTEM  DESCRIPTION 

Name  :  #1359  FI  6  -HEATING  04-27-91 

Carrier  Hourly  Analysis  Program  6100190202 

Prepared  By  :  E  A  C  Page  1  of  2 

it*** ******************************************************************** 

1.  SYSTEM  NAME  AND  TYPE 

System  Name  *  #1359  FI  6  -HEATING 

System  Class  ^  Constant  Volume 

System  Type  -  (SZCV)  Single  Zone  Constant  Volume 

Operation  Type  =  2  Heating  Only 

Type  of  Heating  =  2  Space  Heating 

************************************************************************ 

2.  SPACE  SELECTION  (see  separate  printout) 
************************************************************************ 

3.  THERMOSTAT  &  EQUIPMENT  SCHEDULING  DATA 


Operation 

Thermostat  Setpoints 

Ventilation 

Period 

Cooling 

Heating 

Dampers 

Occupied 

110.0  F 

68.0  F 

CLOSED 

Unoccupied 

N 

68.0  F 

CLOSED 

Weekday 

:  Occupied  Period  Begins 

at 

0  ; 

Duration 

s  24  hrs 

Saturday 

:  Occupied  Period  Begins 

at 

0  ; 

Duration 

=  24  hrs 

Sunday 

:  Occupied  Period  Begins 

at 

0  ; 

Duration 

=  24  hrs 

Design  Day 

;  Occupied  Period  Begins 

at 

0  ; 

Duration 

=  24  hrs 

************************************************************************ 
4.  SUPPLY,  VENTILATION,  RETURN  AIR  DATA 
SUPPLY  AIR 


Supply  air  flow  rate 
VENTILATION  AIR 
Nominal  ventilation  flow  rate 
Minimum  ventilation  flow  rate 
Damper  leak  rate 
RETURN  AIR 

Zone  exhaust  air  flow  rate 
Zone  exhaust  fan  power 
Is  a  return  plenum  used 


1.00  CFM 

0.00  %  of  supply  air 
0.00  %  of  supply  air 
5  %  of  vent  air 

0.00  CFM 
0.0  kW 
N 


************************************************************************ 


/359-65 


AIR  SYSTEM  DESCRIPTION 

Name  ;  #1359  FI  6  -HEATING  04-27-91 
Carrier  Hourly  Analysis  Program  6100190202 
Prepared  By  :  E  A  C  Page  2  of  2 
************************************************************************ 


5.  FAN  DATA 
SUPPLY  FAN 
Type 
Static 
Efficiency 
Configuration 
RETURN  FAN 


2: Forward  curved 
0*01  in  wg 
100  % 

1  Draw-thru 


it 


Type  *  l:(Fan  does  not  exist) 

*********************************************************************** 


6.  ACCESSORY  DEVICES  AND  SYSTEMS 
PREHEAT  COIL 
(Not  used) 

OUTDOOR  AIR  ECONOMIZER  CONTROL 
(Not  used) 

VENTILATION  AIR  RECLAIM 
(Not  used) 

HUMIDITY  CONTROL 
(Not  used) 

************************************************************************ 


7.  MISCELLANEOUS  SYSTEM  DATA 
Cooling  coil  bypass  factor 
Type  of  supplemental  heating 
SPACE  HEATING  UNITS 
Heat  source 


=  0.050 

=  3  Space  Heating  Units 

-  1  Baseboard  Heaters 


/359-  66 


AIR  SYSTEM  DESCRIPTION 

Name  ;  #1359  FI  2-OFFICE  HEAT  04-27-91 

Carrier  Hourly  Analysis  Program  6100190202 

Prepared  By  ;  E  A  C  Page  1  of  2 

**★**★******★*★*★*****★*★♦**★********★***★****★***★**★****★**★****★★***★ 

1.  SYSTEM  NAME  AND  TYPE 

System  Name  *  #1359  FI  2-OFFICE  HEAT 

System  Class  =  Constant  Volume 

System  Type  =  (SZCV)  Single  Zone  Constant  Volume 

Operation  Type  “  2  Heating  Only 

Type  of  Heating  =  2  Space  Heating 

****★******★**★★***★★**♦**♦*****★*★★******★**★★**★***★**★*******★******* 


2.  SPACE  SELECTION  (see  separate  printout) 


3.  THERMOSTAT  &  EQUIPMENT  SCHEDULING  DATA 


Operation 

Period 

Thermostat  Setpoints 
Cooling  Heat ing 

Ventilation 

Dampers 

Occupied 

Unoccupied 

110.0  F 

N 

80.0  F 
80.0  F 

CLOSED 

CLOSED 

Weekday 

Saturday 

Sunday 

Design  Day 

:  Occupied  Period  Begins 
:  Occupied  Period  Begins 
:  Occupied  Period  Begins 
:  Occupied  Period  Begins 

at  6  ; 

at  7  ; 

at  7  ; 

at  6  ; 

Duration 

Duration 

Duration 

Duration 

=  17  hrs 
=  11  hrs 
=  11  hrs 
=  17  hrs 

4.  SUPPLY,  VENTILATION,  RETURN  AIR  DATA 
SUPPLY  AIR 


Supply  air  flow  rate 
VENTILATION  AIR 
Nominal  ventilation  flow  rate 
Minimum  ventilation  flow  rate 
Damper  leak  rate 
RETURN  AIR 


Zone  exhaust  air  flow  rate 
Zone  exhaust  fan  power 
Is  a  return  plenum  used 


1.00  CFM 

0.00  CFM 
0.00  CFM 

0  %  of  vent  air 

0.00  CFM 
0.0  kW 
N 


***********************★★*★*★★★★★★■*♦*★♦*★***★**★*★***★★★*★*★★***★*★***** 


1359-67 


AIR  SYSTEM  DESCRIPTION 

Name  :  #1359  FI  2-OFFICE  HEAT  04-27-91 

Carrier  Hourly  Analysis  Program  6100190202 

Prepared  By  :  E  A  C  Page  2  of  2 

**********<r******************************************* ****************** 

5.  FAN  DATA 
SUPPLY  FAN 

Type  *  2: Forward  curved 

Static  =  0,01  in  wg 

Efficiency  =  100  % 

Configuration  *  1  Draw-thru 

RETURN  FAN 

Type  =  l:(Fan  does  not  exist) 

************************************************************************ 

6.  ACCESSORY  DEVICES  AND  SYSTEMS 
PREHEAT  COIL 

(Not  used) 

OUTDOOR  AIR  ECONOMIZER  CONTROL 
(Not  used) 

VENTILATION  AIR  RECLAIM 


(Not  used) 

HUMIDITY  CONTROL 
(Not  used) 

************************************************************************ 


7.  MISCELLANEOUS  SYSTEM  DATA 

Cooling  coil  bypass  factor  *  0*050 

Type  of  supplemental  heating  =  3  Space  Heating  Units 

SPACE  HEATING  UNITS 

Heat  source  *=  1  Baseboard  Heaters 

★*********★***★★**★★*★★**★***★★★*****★*********★★****<?★***************** 


/359-68 


AIR  SYSTEM  DESCRIPTION 

Name  ;  #1359  FI  3-OFFICE  HEAT  04-27-91 

Carrier  Hourly  Analysis  Program  6100190202 

Prepared  By  :  E  A  C  Page  1  of  2 

1.  SYSTEM  NAME  AND  TYPE 

System  Name  =  #1359  FI  3-OFFICE  HEAT 

System  Class  =  Constant  Volume 

System  Type  *  (S2CV)  Single  Zone  Constant  Volume 

Operation  Type  =  2  Heating  Only 

Type  of  Heating  =  2  Space  Heating 

************************************************************************ 

2.  SPACE  SELECTION  (see  separate  printout) 

***************i*r******Klf************************************************* 

3.  THERMOSTAT  &  EQUIPMENT  SCHEDULING  DATA 


Operation 

Period 

Thermostat  Setpoints 
Cooling  Heating 

Ventilation 

Dampers 

Occupied 

Unoccupied 

110.0  F 

N 

80.0  F 
80.0  F 

CLOSED 

CLOSED 

Weekday 

Saturday 

Sunday 

Design  Day 

:  Occupied  Period  Begins 
:  Occupied  Period  Begins 
:  Occupied  Period  Begins 
:  Occupied  Period  Begins 

at  6  ; 

at  7  ; 

at  7  ; 

at  6  ; 

Duration 

Duration 

Duration 

Duration 

=  17  hrs 
=  11  hrs 
s  11  hrs 
=  17  hrs 

*  *****************  *************#r*********ifc**#f******  ****★*★*★*★★*★**★*★** 

4.  SUPPLY,  VENTILATION,  RETURN  AIR  DATA 
SUPPLY  AIR 


Supply  air  flow  rate 
VENTILATION  AIR 
Nominal  ventilation  flow  rate 
Minimum  ventilation  flow  rate 
Damper  leak  rate 
RETURN  AIR 

Zone  exhaust  air  flow  rate 
Zone  exhaust  fan  power 
Is  a  return  plenum  used 


1,00  CFM 

0.00  CFM 
0.00  CFM 

0  %  of  vent  air 

0.00  CFM 
0.0  kW 
N 


/35f-  69 


AIR  SYSTEM  DESCRIPTION 

Name  :  #1359  FI  3-OFFICE  HEAT  04-27-91 

Carrier  Hourly  Analysis  Program  6100190202 

Prepared  By  :  E  A  C  Page  2  of  2 

★★★★★★*********************************************************’^******** 

5,  FAN  DATA 
SUPPLY  FAN 

Type  =  2: Forward  curved 

Static  =  0.01  in  wg 

Efficiency  =  100  % 

Configuration  *  1  Draw-thru 

RETURN  FAN 

Type  =  l:(Fan  does  not  exist) 


6.  ACCESSORY  DEVICES  AND  SYSTEMS 
PREHEAT  COIL 

(Not  used) 

OUTDOOR  AIR  ECONOMIZER  CONTROL 
(Not  used) 

VENTILATION  AIR  RECLAIM 
(Not  used) 

HUMIDITY  CONTROL 
(Not  used) 

************************************************************************ 

7.  MISCELLANEOUS  SYSTEM  DATA 

Cooling  coil  bypass  factor  =  0.050 

Type  of  supplemental  heating  =  3  Space  Heating  Units 

SPACE  HEATING  UNITS 

Heat  source  =  1  Baseboard  Heaters 

************************************************************************ 


/359-70 


AIR  SYSTEM  DESCRIPTION 

Name  :  #1359  FI  4-OFFICE  HEAT  04-27-91 
Carrier  Hourly  Analysis  Program  6100190202 
Prepared  By  :  E  A  C  Page  1  of  2 
**★★***★*★★*****★**★*♦*★****★♦**★*****★★**★*★*★****★******************** 


1.  SYSTEM  NAME  AND  TYPE 

System  Name  =  #1359  FI  4-OFFICE  HEAT 

System  Class  =  Constant  Volume 

System  Type  =  (SZCV)  Single  Zone  Constant  Volume 

Operation  Type  =  2  Heating  Only 


Type  of  Heating 


2  Space  Heating 


************************************************************************ 


2.  SPACE  SELECTION  (see  separate  printout) 
************************************************************************ 


3.  THERMOSTAT  &  EQUIPMENT  SCHEDULING  DATA 


Operation 

Period 

Thermostat  Setpoints 
Cooling  Heating 

Ventilation 

Dampers 

Occupied 

110.0  F 

80.0  F 

CLOSED 

Unoccupied 

N 

80.0  F 

CLOSED 

Weekday 

:  Occupied  Period  Begins 

at 

0  ; 

Duration 

=  24  hrs 

Saturday 

:  Occupied  Period  Begins 

at 

8  ; 

Duration 

=  10  hrs 

Sunday 

:  Occupied  Period  Begins 

at 

8  ; 

Duration 

10  hrs 

Design  Day 

:  Occupied  Period  Begins 

at 

0  ; 

Duration 

=  24  hrs 

4.  SUPPLY,  VENTILATION,  RETURN  AIR  DATA 
SUPPLY  AIR 


Supply  air  flow  rate 
VENTILATION  AIR 
Nominal  ventilation  flow  rate 
Minimum  ventilation  flow  rate 
Damper  leak  rate 
RETURN  AIR 

Zone  exhaust  air  flow  rate 
Zone  exhaust  fan  power 
Is  a  return  plenum  used 


=  1.00  CFM 

=  0.00  CFM 

=  0.00  CFM 

=  0  %  of  vent  air 

:=  0.00  CFM 

=  0.0  kW 

?  N 


*************************w********************************************** 


/359-'ll 


AIR  SYSTEM  DESCRIPTION 

Name  ;  #1359  FI  4-OFFICE  HEAT  04-27-91 
Carrier  Hourly  Analysis  Program  6100190202 
Prepared  By  ;  E  A  C  Page  2  of  2 
*★*★★*★******★******★*★*★★♦**♦*****♦♦******★**★★*★*******★★***★*♦****★** 


5-  FAN  DATA 
SUPPLY  FAN 
Type 
Static 
Efficiency 
Conf igur at ion 
RETURN  FAN 


2: Forward  curved 
0.01  in  wg 
100  % 

1  Draw-thru 


Type 


l;(Fan  does  not  exi^t) 


6.  ACCESSORY  DEVICES  AND  SYSTEMS 
PREHEAT  COIL 
(Not  used) 

OUTDOOR  AIR  ECONOMIZER  CONTROL 
(Not  used) 

VENTILATION  AIR  RECLAIM 
(Not  used) 

HUMIDITY  CONTROL 
(Not  used) 


7.  MISCELLANEOUS  SYSTEM  DATA 
Cooling  coil  bypass  factor 
Type  of  supplemental  heating 
SPACE  HEATING  UNITS 
Heat  source 

************************************* 


=  0.050 

=  3  Space  Heating  Units 

=  1  Baseboard  Heaters 

★*******★★**★★★*************★*★*** 


/359-  7Z 


AIR  SYSTEM  DESCRIPTION 

Name  :  #1359  FI  7  -  HEAT  04-27-91 
Carrier  Hourly  Analysis  Program  6100190202 
Prepared  By  :  E  A  C  Page  1  of  2 
************************************************************************ 


1.  SYSTEM  NAME  AND  TYPE 


System  Naune 
System  Class 
System  Type 
Operation  Type 


#1359  FI  7  -  HEAT 
-  Constant  Volume 

=  (SZCV)  Single  Zone  Constant  Volume 
=  2  Heating  Only 


Type  of  Heating  =  1  Central  Heating 


2.  SPACE  SELECTION  (see  separate  printout) 
******************************^************^**************^***** ******** 


3.  THERMOSTAT  &  EQUIPMENT  SCHEDULING  DATA 


Operation 

Period 

Thermostat  Setpoints 
Cooling  Heating 

Ventilation 

Dampers 

Occupied 

110.0  F 

68.0  F 

OPEN 

Unoccupied 

110.0  F 

68.0  F 

OPEN 

Weekday 

:  Occupied  Period  Begins 

at 

0  ; 

Duration 

=  24  hrs 

Saturday 

:  Occupied  Period  Begins 

at 

8  ; 

Duration 

=  10  hrs 

Sunday 

:  Occupied  Period  Begins 

at 

8  ; 

Duration 

=  10  hrs 

Design  Day 

:  Occupied  Period  Begins 

at 

0  ; 

Duration 

=  24  hrs 

4.  SUPPLY,  VENTILATION,  RETURN  AIR  DATA 
SUPPLY  AIR 

Supply  air  flow  rate  = 

Heating  supply  temperature  = 

Fan  operation  for  heating  = 

VENTILATION  AIR 

Nominal  ventilation  flow  rate  = 

Minimum  ventilation  flow  rate  - 

Damper  leak  rate  * 

RETURN  AIR 

Zone  exhaust  air  flow  rate  = 

Zone  exhaust  fan  power  = 

Is  a  return  plenum  used  ? 

***★***★****★*****★*******♦★****★*★***★ 


2000.00  CFM 
110.0  F 

1  Continuous 

175.00  CFM 
175.00  CFM 

5  %  of  vent  air 

100.00  %  of  vent,  air 
0.0  kW 
N 


/35<?-  73 


AIR  SYSTEM  DESCRIPTION 


Name  :  #1359  FI  7  -  HEAT  04-27-91 
Carrier  Hourly  Analysis  Program  6100190202 
Prepared  By  :  E  A  C  Page  2  of  2 


5*  FAN  DATA 
SUPPLY  FAN 
Type 
Static 
Efficiency 
Con  f igur at ion 
RETURN  FAN 


7: Backward  inclined  or  air  foil 
1.00  in  wg 
54  % 

1  Draw-thru 


Type 


l:(Fan  does  not  exist) 


6.  ACCESSORY  DEVICES  AND  SYSTEMS 
PREHEAT  COIL 
(Not  used) 

OUTDOOR  AIR  ECONOMIZER  CONTROL 
(Not  used) 

VENTILATION  AIR  RECLAIM 
(Not  used) 

HUMIDITY  CONTROL 
(Not  used) 

*****♦*★★**★*★***★★***★**★*★**★★***★*★★★★*****★*★*******★*****★**★★**★** 


7.  MISCELLANEOUS  SYSTEM  DATA 
Cooling  coil  bypass  factor 
Type  of  supplemental  heating 
SKIN  HEATING  UNITS 
Heat  source 

Skin  heating  trip  temperature 

****i*r********************#r**#r*#r***#r** 


=  0,050 

=  2  Skin  Heating  Units 

-  1  Baseboard  Heaters 

*=  0.0  F 

★★**★******★*★★★★*****★**★★***★*★★ 


/35<7-  7^ 


AIR  SYSTEM  DESCRIPTION 
Name  :  #1359  -  LIGHTING/MISC 
Carrier  Hourly  Analysis  Program 
Prepared  By  :  E  A  C 


04-27-91 
6100190202 
Page  1  of  2 


★*****★*★★ w****************************************************^*^****** 
1.  SYSTEM  NAME  AND  TYPE 


System  Name 
System  Class 
System  Type 
Operation  Type 


=  #1359  -  LIGHTING/MISC 
=  Constant  Volume 

=  (SZCV)  Single  Zone  Constant  Volume 
=  3  Cooling  &  Heating 


Type  of  Heating  =  1  Central  Heating 


2.  SPACE  SELECTION  (see  separate  printout) 


3.  THERMOSTAT  &  EQUIPMENT  SCHEDULING  DATA 


Operation 

Thermostat  Setpoints 

Ventilation 

Period 

Cooling 

Heating 

Dampers 

Occupied 

110.0  F 

35.0  F 

CLOSED 

Unoccupied 

N 

35.0  F 

CLOSED 

Weekday 

:  Occupied  Period  Begins 

at 

0  ; 

Duration 

=  0  hrs 

Saturday 

:  Occupied  Period  Begins 

at 

0  ; 

Duration 

=  0  hrs 

Sunday 

:  Occupied  Period  Begins 

at 

0  ; 

Duration 

=  0  hrs 

Design  Day 

:  Occupied  Period  Begins 

at 

0  ; 

Duration 

=  24  hrs 

4.  SUPPLY,  VENTILATION,  RETURN  AIR  DATA 
SUPPLY  AIR 


Supply  air  flow  rate 
Heating  supply  temperature 
Fan  operation  for  heating 


VENTILATION  AIR 
Nominal  ventilation  flow  rate 
Minimum  ventilation  flow  rate 
Damper  leak  rate 


RETURN  AIR 

Zone  exhaust  air  flow  rate 
Zone  exhaust  fan  power 
Is  a  return  plenum  used 


1.00  CFM 
110.0  F 

2  Cycled 

0.00  CFM 
0.00  CFM 

0  %  of  vent  air 

0.00  CFM 
0.0  kW 
N 


************************************************************************ 


/359-75 


AIR  SYSTEM  DESCRIPTION 
Name  :  #1359  -  LIGHTING/MISC 
Carrier  Hourly  Analysis  Program 
?repared  By  :  E  A  C 


04-27-91 
6100190202 
Page  2  of  2 


.  FAN  DATA 
SUPPLY  FAN 


Type 
Static 
Efficiency 
Configuration 
RETURN  FAN 


2: Forward  curved 
0*01  in  wg 
100  % 

1  Draw-thru 


Type 


l:(Fan  does  not  exist) 


6.  ACCESSORY  DEVICES  AND  SYSTEMS 
PREHEAT  COIL 
(Not  used) 

OUTDOOR  AIR  ECONOMIZER  CONTROL 
(Not  used) 

VENTILATION  AIR  RECLAIM 
(Not  used) 

HUMIDITY  CONTROL 
(Not  used) 

**************************ltr********************************************* 


7*  MISCELLANEOUS  SYSTEM  DATA 

Cooling  coil  bypass  factor  =  0.050 

Type  of  supplemental  heating  =  1  Not  Used 

★**♦♦*★**♦*★*********★★★★*****★**★*★★★★***★★**★*★★**★*★*********★★*★**** 


/359-76 


AIR  SYSTEM  SPACE  LIST 

Name  :  #1359  -  LIGHTING/MISC  04-27-91 

Carrier  Hourly  Analysis  Program  6100190202 

Prepared  By  :  E  A  C  Page  1 

******★★*****★****★★***♦*★*♦♦*★★★***********★★*****★★***★**★★***★★*★★★*★ 

Space  Name  Qty.  |  Space  Name  Qty. 

************************************************************************ 

TABLE  1.  SPACES  IN  ZONE  1 


1 

GROUND 

FL 

.  -  EQUIP.  RM. 

X 

1 

10 

4TH 

FL. 

- 

PC  RM. 

X 

1 

2 

GROUND 

FL 

.  -  STORAGE  RM. 

X 

1 

11 

4TH 

FL. 

- 

STAIR 

X 

1 

3 

GROUND 

FL 

.  -  STAIR 

X 

1 

12 

5TH 

FL. 

- 

RADIO  EQ.  RM. 

X 

1 

4 

2ND  FL. 

- 

OFFICE 

X 

1 

13 

5TH 

FL. 

- 

STORAGE 

X 

1 

5 

2ND  FL. 

- 

LATRINE 

X 

1 

14 

5TH 

FL. 

- 

STAIR 

X 

1 

6 

2ND  FL. 

- 

STAIR 

X 

1 

15 

6TH 

FL. 

- 

CONFERENCE  RM. 

X 

1 

7 

3RD  FL. 

- 

OFFICE 

X 

1 

16 

6TH 

FL. 

- 

LATRINE 

X 

1 

8 

3RD  FL. 

- 

STAIR 

X 

1 

17 

6TH 

FL. 

- 

STAIR 

X 

1 

9 

4TH  FL. 

- 

RADAR  RM. 

X 

1 

18 

7TH 

FL. 

- 

OBSERVATION 

X 

1 

/35'?-77 


PLANT  DESCRIPTIONS 

Plant  :  #1359  Chiller  04-27-91 
Prepared  By  :  E  A  C  6100190202 
Carrier  Hourly  Analysis  Program  Page  1  of  1 


1  PLANT  NAME  AND  TYPES 
Class 
Name 

Cooling  Plant  Type 
Heating  Plant  Type 


=  Individual  Plants 
«  #1359  Chiller 
=  Air  Cooled  Reciprocating 
s  User  Defined 


2  AIR  SYSTEM  SELECTION 


Air  System  Name 


Mult  I  Air  System  Name 


Mult 


#1359  FI  2  -COOLING  1 
#1359  FI  4  -COOLING  1 
#1359  FI  6  -COOLING  1 


#1359  FI  3  -COOLING  1 
#1359  FI  5  -COOLING  1 
#1359  FI  7  -COOLING  1 


★***★***♦*****★**♦★*****★*★**♦★♦*★*♦********★*★*★*****★*★★★*★★***♦♦***★* 


3a  COOLING  PLANT  DATA  (Air  Cooled  Reciprocating) 
Estimated  maximum  cooling  coil  load 
Is  an  electronic  expansion  valve  used 
Capacity  at  95.0  F  outdoor  air 
Input  power  rate  at  95.0  F  outdoor  air 
Is  chilled  water  reset  used 
Design  leaving  water  temperature 
Is  hot  gas  bypass  used 


=  10.96  Ton 

?  Y 

=  10.60  Ton 

=  1.170  kW/Ton 

?  N 

*  44.0  F 

?  N 


3b  HEATING  PLANT  DATA  (User  Defined) 
Estimated  maximum  heating  coil  load 
Fuel  or  power  source 
Nominal  plant  capacity 
Nominal  plant  efficiency 
Type  of  heating 


PART  LOAD 

PERFORMANCE 

%  Load 

Eff.  (%) 

90  — 

-  75 

80  — 

-  75 

70  — 

-  75 

%  Load 

Eff.  (%) 

60  “ 

-  75 

50  — 

-  75 

40  — 

-  75 

=  9.17  MBH 

=  Electrical 


= 

10.0  MBH 

= 

100  % 

=  Direct 

%  Load 

Eff.  (%) 

30 

-  75 

20 

-  75 

10 

-  75 

*★******♦****★**★*★************★*★*★★★***★******★*******★*****★★******** 


4  PUMP  SYSTEM  DATA 

Chilled  water  pumping  system  head  -  42.50  ft  wg 

Chilled  water  pumping  system  delta  T  =  10.00  F 

************************************************************************ 
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PLANT  DESCRIPTIONS 

Plant  :  #1359  HEATING  04-27-91 
Prepared  By  :  E  A  C  6100190202 
Carrier  Hourly  Analysis  Program  Page  1  of  1 


1  PLANT  NAME  AND  TYPES 
Class 
Name 

Cooling  Plant  Type 
Heating  Plant  Type 


*  Individual  Plants 

*  #1359  HEATING 

*  User  Defined 

*  Remote  Source  Heating 


2  AIR  SYSTEM  SELECTION 


Air  System  Name  Mult  Air  System  Name  Mult 


#1359  FI  1  -HEATING 

1 

#1359  FI 

2  -HEATING 

1 

#1359  FI  3  -HEATING 

1 

#1359  FI 

4  -HEATING 

1 

#1359  FI  5  -HEATING 

1 

#1359  FI 

6  -HEATING 

1 

#1359  FI  2-OFFICE  HEAT 

1 

#1359  FI 

3-OFFICE  HEAT 

1 

#1359  FI  4-OFFICE  HEAT 

1 

#1359  FI 

7  -  HEAT 

1 

3a  COOLING  PLANT  DATA  (User  Defined) 

Estimated  maximum  cooling 

coil  load 

s 

0.00  Ton 

Nominal  capacity 

0.00  Ton 

Nominal  input  power  rate 

=  0 

.000  kW/Ton 

Type  of  cooling 

=  DX 

Condenser  type 

«  Air 

Cooled 

PART  LOAD  PERFORMANCE 

%  Load  %  Power  % 

Load 

%  Power 

%  Load 

%  Power 

90 -  100 

60  — 

-  100 

30  ~ 

100 

80 -  100 

50  — 

-  100 

20  — 

100 

70 -  100 

40  — 

-  100 

10  — 

100 

3b  HEATING  PLANT  DATA  (Remote .Source  Heating) 

Estimated  maximum  heating  coil  load  =  151,00  MBH 

(No  inputs  required) 

4  PUMP  SYSTEM  DATA 

Hot  water  pumping  system  head  =  0.00  ft  wg 

Hot  water  pumping  system  delta  T  *  0.00  F 

★★*★★★★★*★★*★*★★*♦*★★**★*★★★★★*★★★***★★****★**♦★★♦***★★*****★*★★★*★★★*** 
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ELECTRIC  RATE  DATA 

Electric  Rate  ;  FED  INSTALL  RATE  NO  MIN  DEMAND  04-27-91 
Prepared  By  :  E  A  C  6100190202 
Carrier  Hourly  Analysis  Program  Page  1 
****★*★*******★*****★★***★**★★******★★***★**★**★*******★★*★*★**★★******* 


1.  NAME,  CURRENCY  &  TYPE 
NAME 

Name  of  rate  schedule 
CURRENCY 
Currency  name 
Currency  symbol 
TYPE 

Type  of  rate  schedule 
Frequency  of  billing 
Is  seasonal  scheduling  used 
Is  time-of-day  scheduling  used 


=  FED  INSTALL  RATE  NO  MIN  DEMAND 

=  Dollars 
=  $ 

-  2  Complex 

=  1  Monthly 

?  Y 


Y 

****** ********** ******************************************** ************ 


2.  BASIC  INFORMATION 
ENERGY  CHARGES 


Type  of  energy  charge 

= 

1 

Declining  Block 

Number  of  steps 

ss 

1 

ENERGY  CHARGES  -  2nd  METER 

Is  a  second  meter  used 

? 

N 

DEMAND  CHARGES 

Is  a  demand  charge  used 

7 

Y 

Number  of  steps 

s 

1 

DEMAND  DETERMINATION  (Which  are  used?) 

Ratchet  clause 

? 

N 

Trailing  window  clause 

7 

Y 

Minimum  kW  clause 

? 

N 

Power  factor  multiplier  clause 

7 

Y 

Power  multiplier  clause 

7 

N 

MISCELLANEOUS  CHARGES 

Fixed  charge 

= 

0.00  $ 

Tax  rate 

ss 

0.00  % 

/35^-  SO 


ELECTRIC  RATE  DATA 

Electric  Rate  :  FED  INSTALL  RATE  NO  MIN  DEMAND  04-27-91 

Prepared  By  :  E  A  C  6100190202 

Carrier  Hourly  Analysis  Prograun  Page  2 

A************************************************** ********************* 

3.  SCHEDULING  DATA 


SEASONAL 

SCHEDULING 

Month  -> 

|jan  jPeb 

|Mar 

|Apr  |May 

1  June] July  1  Aug 

1  Sept 

|oct 

1  Nov  1 

|Dec 

i 

Schedule 

1 

V 

1  w 

1 

W 

1 

W 

1 

S 

1 

i 

s 

S 

1 

i 

t 

S 

W 

W 

W 

J 

S  s=  Summer 

M  »  Mid-season 

w 

Winter 

TIME-OF-DAY  SCHEDULING 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 

2 

2 

2 

Season 

Day 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

0 

1 

2 

3 

Summer 

Weekday 

N 

N 

N 

N 

N 

N 

N 

P 

P 

P 

p 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

N 

N 

Summer 

Saturday 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

Summer 

Sunday 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

Winter 

Weekday 

N 

N 

N 

N 

N 

N 

N 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

N 

N 

Winter 

Saturday 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

Winter 

Sunday 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

P  =  Peak 

M  =  Mid- 

-Peak 

N  = 

=  Normal 

0 

= 

Off- 

-Peak 

************************************************************************ 

4.  ENERGY 

CHARGES 

^  Step 

Season 

Period 

Block  Size 

Rate 

1 

All 

All 

9999999 

kWh 

0 

.02072 

($/kWh) 

5.  ENERGY  CHARGES  -  2nd  METER 
(No  inputs  required) 


6.  DEMAND 

CHARGES 

Step 

Season 

Period 

Block  Size 
(kW) 

Rate 

($/kW) 

1 

All 

All 

999999 

10.78000 

************************************************************************ 
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ELECTRIC  RATE  DATA 

Electric  Rate  :  FED  INSTALL  RATE  NO  MIN  DEMAND  04-27-91 

Prepared  By  :  E  A  C  6100190202 

Carrier  Hourly  Analysis  Program  Page  3 

*****♦★*******★******★*★★*★****★★**★★★*★*★★★★★****★★★*★★★★*★*******♦**** 

7.  DEMAND  DETERMINATION 
RATCHET  CLAUSE 
(Not  used) 

TRAILING  WINDOW  CLAUSE 
Trailing  window 
Trailing  window  multiplier 
MINIMUM  kW  CLAUSE 
(Not  used) 

POWER  FACTOR  MULTIPLIER  CLAUSE 
Power  factor  multiplier 
POWER  MULTIPLIER  CLAUSE 
(Not  used) 


11  months 
90  % 


99.97  % 


I35^-dZ 


FUEL  RATE  DATA 


Fuel  Rate  :  REMOTE 

Prepared  By  :  E  A  C 

Carrier  Hourly  Analysis  Program 

!•  FUEL  RATE  DATA 
NAME 

Name  of  rate  schedule 
CURRENCY 
Currency  name 
Currency  symbol 
BASIC  INFORMATION 
Units  of  measurement 
Conversion  factor 
Type  of  rate  schedule 
Flat  rate  charge 

*******★**★**★*★***★*****♦***★*★** 


04-27-91 
6100190202 
Page  1  of  1 

★****★★★*★★★*****★*★*★***★★*****★***★ 


=  REMOTE 

=  Dollars 
=  $ 

=  MBTU 

=  1000.00000  kBTU/MBTU 

s  1  Simple 

=  9.97000  $/MBTU 

************************************* 
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BUILDING  DESCRIPTION 

Building  :  #1359  04-27-91 

Prepared  By:  E  A  C  6100190202 

Carrier  Hourly  Analysis  Program  Page  1  of  1 

*★**********★★****★★★★**★****★**★****★***★******★**★**★**★***★★★******** 

!•  BUILDING  INPUTS 

BUILDING  NAME  =  #1359 

MISCELLANEOUS  ELECTRIC 
Maucimum  power 
Power  schedule 

DOMESTIC  WATER  HEATING 
Is  a  domestic  how  water  system  used  ?  N 

OTHER  INPUTS 

Additional  building  floor  area  =  0.0  sqft 

Electrical  generating  efficiency  =  100.00  % 

***★★★**♦*****♦**★★***★★★*****★★*★******★****★***★★****♦★*★***♦★★★****** 


2.  PLANT  SELECTION 


Plant  Name 

Mult  1  Plant  Name 

Mult 

#1359  Chiller 

1 

1  #1359  HEATING 

1 

*****************************************^**********^*******^** 

3.  FUEL  &  ELECTRIC  RATE  SELECTION 

ft  a  fc  ft  i(  fc  ft  It  fc 

Fuel  or  Energy 

No. 

Name  of  Rate  Schedule 

Currency 

Electric 

1 

FED  INSTALL  RATE  NO  MIN  DEMAND 

$ 

Natural  Gas 

1 

REMOTE 

$ 

Fuel  Oil 

1 

REMOTE 

$ 

Propane 

1 

REMOTE 

$ 

Remote  Source  Heating 

1 

REMOTE 

$ 

Remote  Source  Cooling 

1 

REMOTE 

$ 

0.0  kW 
1 


/35^-  8H 


ENERGY  BUDGET  <A> 

Building  :  #1359  -  BASELINE  ENERGY  07-29-91 

Site  :  FT.  BELVOIR,  VIRGINIA  6100190202 

Prepared  By  :  E  A  C,  PC  BURKE,  VA. 

Carrier  Hourly  Analysis  Program  Page  1  of  1 

************************************************************************ 

TABLE  1.  ANNUAL  LOADS 

component  (kBTU)  (kBTU/sqft)* 


Cooling  Loads  *  260,988  64.521 

Heating  Loads  *  155,483  38.438 


***********************<^r*********************^************************** 

TABLE  2.  ENERGY  BY  SYSTEM  COMPONENT 


< - Site 

Energy  - > 

< -  Source 

Energy  - > 

Component 

(kBTU) 

(kBTU/sqft)* 

(kBTU) 

(kBTU/sqft)* 

Air  System  Fans 

32,794 

8.107 

32,794 

8.107 

Cooling  Plants 

53,681 

13.271 

53,681 

13.271 

Heating  Plants 

156,411 

38.668 

156,411 

38.668 

Pumps 

6,478 

1.602 

6,478 

1.602 

»  HVAC  Total 

249,364 

61.647 

249,364 

61.647 

Lights 

75,790 

18.737 

75,790 

18.737 

Other  Electric 

264,784 

65.460 

264,784 

65.460 

Misc.  Electric 

0 

0.000 

0 

0.000 

Dorn.  Hot  Water 

0 

0.000 

0 

0.000 

»  Non-HVAC  Total 

340,574 

84.196 

340,574 

84.196 

»  GRAND  TOTAL 

589,938 

145.844 

589,938 

145.844 

*  Notes:  1.  Site 

energy  is  the 

actual  energy 

consumed. 

2.  Source  energy  accounts  for  electrical  generating 
inefficiencies.  For  this  study: 

Electric  generating  efficiency  =100.0  % 


3.  Energy  per  unit  floor  area  is  based  on  the  gross 
building  floor  area.  For  this  building: 

Gross  floor  area  =  4,045  sqft 

Conditioned  floor  area  =  4,045  sqft 

4.  Annual  cooling  load  is  the  sum  of  all  cooling  plant 
loads. 

5.  Annual  heating  load  is  the  sum  of  all  primary  and 
auxiliary  heating  plant  loads.  It  does  not  include  the 
domestic  water  heating  load. 

♦  ★♦★♦★**i(if************************************************* 
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ENERGY  BUDGET  <A> 

Building  :  #1359  LIGHTING/MISC  07-29-91 

Site  :  FT.  BELVOIR,  VIRGINIA  6100190202 

Prepared  By  :  E  A  C,  PC  BURKE,  VA. 

Carrier  Hourly  Analysis  Program  Page  1  of  1 

TABLE  1.  ANNUAL  LOADS 


Component 

(kBTU) 

(kBTU/sgft)* 

Cooling  Loads  * 

0 

0.000 

Heating  Loads  * 

0 

0.000 

*******.*.********************.*********.******************************* 

TABLE  2.  ENERGY  BY 

SYSTEM  COMPONENT 

Energy  - > 

< -  Source 

Energy - > 

Component 

(kBTU) 

(kBTU/sgft)* 

(kBTU) 

(kBTU/sgft)* 

Air  System  Fans 

0 

0.000 

0 

0.000 

Cooling  Plants 

0 

0.000 

0 

0.000 

Heating  Plants 

0 

0.000 

0 

0.000 

Pumps 

0 

0.000 

0 

0.000 

»  HVAC  Total 

0 

0.000 

0 

0.000 

Lights 

59,470 

20,721 

59,470 

20.721 

other  Electric 

160,966 

56,086 

160,966 

56.086 

Misc.  Electric 

0 

0.000 

0 

0.000 

Dorn.  Hot  Water 

0 

0.000 

0 

0.000 

»  Non-HVAC  Total 

220,436 

76.807 

220,436 

76,807 

»  GRAND  TOTAL 

220,436 

76.807 

220,436 

76.807 

*  Notes;  1.  Site  energy  is  the 

actual  energy 

consumed. 

2.  Source  energy  accounts  for  electrical  generating 
inefficiencies.  For  this  study: 

Electric  generating  efficiency  =100.0  % 

3.  Energy  per  unit  floor  area  is  based  on  the  gross 
building  floor  area.  For  this  building: 

Gross  floor  area  =  2,870  sqft 

Conditioned  floor  area  =  2,870  sqft 

4.  Annual  cooling  load  is  the  sum  of  all  cooling  plant 
loads. 

5.  Annual  heating  load  is  the  sum  of  all  primary  and 
auxiliary  heating  plant  loads.  It  does  not  include  the 
domestic  water  heating  load. 
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ELECTRIC  POWER  COSTS 


Building 

:  #1359  -  ; 

BASELINE  ENERGY 

07-29-91 

Site  ;  FT.  BELVOIR, 

VIRGINIA 

6100190202 

Prepared  By  :  E  A  C 

,  PC  BURKE, 

VA. 

Carrier  Hourly  Analysis  Program 

Page  1  of  1 

TABLE  1. 

MONTHLY  COMPONENT  CHARGES 

(Dollars) 

Energy 

Demand 

Fixed 

Month 

Charges 

Charges 

Charges 

Taxes  Totals 

Jan 

202 

317 

0 

0  519 

Feb 

182 

317 

0 

0  499 

Mar 

204 

317 

0 

0  521 

Apr 

205 

317 

0 

0  522 

May 

231 

317 

0 

0  548 

June 

249 

332 

0 

0  581 

July 

272 

352 

0 

0  624 

Aug 

270 

343 

0 

0  613 

Sept 

227 

317 

0 

0  544 

Oct 

217 

317 

0 

0  534 

Nov 

196 

317 

0 

0  513 

Dec 

199 

317 

0 

0  515 

Tot. 

2,655 

3,879 

0 

0  6,535 

TABLE  2. 

MONTHLY  TOTALS 

Effective 

Charges 

Energy 

Rate 

Month 

($) 

(kWh) 

($/kWh) 

Jan 

519 

9,772 

0.05315 

Feb 

499 

8,807 

0.05670 

Mar 

521 

9,845 

0.05291 

Apr 

522 

9,888 

0.05277 

May 

548 

11,155 

0.04913 

June 

581 

12,021 

0.04835 

July 

624 

13,141 

0.04752 

Aug 

613 

13,053 

0.04699 

Sept 

544 

10,951 

0.04966 

Oct 

534 

10,482 

0.05096 

Nov 

513 

9,450 

0.05426 

Dec 

515 

9,582 

0.05379 

Tot. 

6,535 

128,147 

0.05099 

************************************************************************ 
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REMOTE  HEATING  COSTS 

Building  ;  #1359-BASELINE-REMOTE($)  08-29-91 

Site  :  FT.  BELVOIR,  VIRGINIA  6100190202 

Prepared  By  :  E  A  C,  PC  BURKE,  VA. 

Carrier  Hourly  Analysis  Program  Page  1  of  1 

************************************************************************ 

TABLE  1.  MONTHLY  COMPONENT  CHARGES  (Dollars) 


Month 

Energy 

Charges 

Fixed 

Charges 

Taxes 

Total 

Charges 

Jan 

369 

0 

0 

369 

Feb 

283 

0 

0 

283 

Mar 

186 

0 

0 

186 

Apr 

67 

0 

0 

67 

May 

24 

0 

0 

24 

June 

11 

0 

0 

11 

July 

8 

0 

0 

8 

Aug 

9 

0 

0 

9 

Sept 

15 

0 

0 

15 

Oct 

55 

0 

0 

55 

Nov 

170 

0 

0 

170 

Dec 

325 

0 

0 

325 

Tot. 

1,522 

0 

0 

1,522 

TABLE  2.  MONTHLY  TOTALS 


Month 

Charges 

($) 

Energy 

(MBTU) 

Effective 

Rate 

($/MBTU) 

Jan 

369 

37 

9.97000 

Feb 

283 

28 

9.97000 

Mar 

186 

19 

9.97000 

Apr 

67 

7 

9.97000 

May 

24 

2 

9.97000 

June 

11 

1 

9.97000 

July 

8 

1 

9.97000 

Aug 

9 

1 

9.97000 

Sept 

15 

2 

9.97000 

Oct 

55 

6 

9.97000 

Nov 

170 

17 

9.97000 

Dec 

325 

33 

9.97000 

Tot. 

1,522 

153 

9.97000 

;35‘?-88 


ECO  #1  -  Radiator  Control  Valves 

Description  -  Radiators  and  unit  heaters  have  steam  flowing  through  them  even  when  the 
thermostat  set  point  is  met,  thus  overheating  the  respective  spaces.  Control 
valves  will  stop  the  flow  of  steam  when  the  thermostat  set  point  is  reached. 

Energy  Saved  =  25  MBTU/year 

Cost  =  $945  (incl.  SIOH) 

SIR  =  3.3 


ids^i-ai 


07-29-91 

6100190202 


ENERGY  BUDGET  <A> 

Building  :  #1359-Control  Valves 
Site  :  FT.  BELVOIR,  VIRGINIA 
Prepared  By  :  E  A  C,  PC  BURKE,  VA. 

Carrier  Hourly  Analysis  Program  Page  1  of  1 

************************************************************************ 

TABLE  1.  ANNUAL  LOADS 


Component  ( kBTU )  ( kBTU/ sgf t ) * 


Cooling  Loads  *  260,988  64.521 

Heating  Loads  *  131,054  32.399 


TABLE  2.  ENERGY  BY  SYSTEM  COMPONENT 


< -  Source 

Energy  - > 

Component 

(kBTU) 

(kBTU/sqft)* 

(kBTU) 

(kBTU/sqft) 

Air  System  Fans 

32,780 

8.104 

32,780 

8.104 

Cooling  Plants 

53,681 

13.271 

53,681 

13.271 

Heating  Plants 

131,981 

32.628 

131,981 

32.628 

Pumps 

6,478 

1.602 

6,478 

1.602 

»  HVAC  Total 

224,921 

55.605 

224,921 

55.605 

Lights 

75,790 

18.737 

75,790 

18.737 

Other  Electric 

264,784 

65.460 

264,784 

65.460 

Misc.  Electric 

0 

0.000 

0 

0.000 

Dorn.  Hot  Water 

0 

0.000 

0 

0.000 

»  Non-HVAC  Total 

340,574 

84.196 

340,574 

84.196 

»  GRAND  TOTAL 

565,495 

139.801 

565,495 

139.801 

*  Notes:  1.  Site 

energy  is  the 

actual  energy 

consumed. 

2.  Source  energy  accounts  for  electrical  generating 
inefficiencies.  For  this  study: 

Electric  generating  efficiency  =100.0  % 


3.  Energy  per  unit  floor  area  is  based  on  the  gross 
building  floor  area.  For  this  building: 

Gross  floor  area  =  4,045  sqft 

Conditioned  floor  area  =  4,045  sqft 

4.  Annual  cooling  load  is  the  sum  of  all  cooling  plant 
loads. 

5.  Annual  heating  load  is  the  sum  of  all  primary  and 
auxiliary  heating  plant  loads.  It  does  not  include  the 
domestic  water  heating  load. 

**********************.************************************************* 
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07-29-91 
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ELECTRIC  POWER  COSTS 
Building  ;  #1359-Control  Valves 
Site  :  FT.  BELVOIR,  VIRGINIA 
Prepared  By  :  E  A  C,  PC  BURKE,  VA. 

Carrier  Hourly  Analysis  Program  Page  1  of  1 

************************************************************************ 

TABLE  1.  MONTHLY  COMPONENT  CHARGES  (Dollars) 


Month 

Energy 

Chargee 

Demand 

Charges 

Fixed 

Charges 

Taxes 

Totals 

Jan 

202 

317 

0 

0 

519 

Feb 

182 

317 

0 

0 

499 

Mar 

204 

317 

0 

0 

521 

Apr 

205 

317 

0 

0 

522 

May 

231 

317 

0 

0 

548 

June 

249 

332 

0 

0 

581 

July 

272 

352 

0 

0 

624 

Aug 

270 

343 

0 

0 

613 

Sept 

227 

317 

0 

0 

544 

Oct 

217 

317 

0 

0 

534 

Nov 

196 

317 

0 

0 

513 

Dec 

199 

317 

0 

0 

515 

Tot. 

2,655 

3,879 

0 

0 

6,535 

★  *<^*****!*r**********tr************i*r*<r************************************* 

TABLE  2.  MONTHLY  TOTALS 


Month 

Charges 

($) 

Energy 

(kWh) 

Effective 

Rate 

($/kWh) 

Jan 

519 

9,772 

0.05315 

Feb 

499 

8,807 

0.05670 

Mar 

521 

9,844 

0.05291 

Apr 

522 

9,887 

0.05277 

May 

548 

11,155 

0.04913 

June 

581 

12,021 

0.04835 

July 

624 

13,141 

0.04752 

Aug 

613 

13,053 

0.04699 

Sept 

544 

10,950 

0.04966 

Oct 

534 

10,481 

0.05096 

Nov 

513 

9,450 

0.05426 

Dec 

515 

9,582 

0.05379 

Tot. 

6,535 

128,143 

0.05099 

/SS?-'?/ 


CONSTRUCTION  COST  ESTIMATE 


reject:  Energy  Savings  Opportunity  Survey 


Location:  Control  Tower 
Building  1359 
Fort  Belvoir,  VA 


Engineering  Applications  Consultants 


Install  thermostatic  radiator  control  valves 


ITEM 

QUANTITY 
Number  Unit 

LABOR 

Per  unit 

Total 

MATERIAL 

Per  unit 

Total 

TOTAL 

COST 

Install  valves 

4 

each 

$10 

$40 

$94 

$376 

$416 

Remove  exist,  manual  valve 

4 

each 

$30 

$120 

— 

— 

$120 

Install  fittings 

8 

each 

$15 

$120 

$1 

$8 

$128 

SUB-TOTAL: 

$280 

$384 

$664 

.  abor  Markup:  21% 

$59 

— 

$59 

praxes:  4*5% 

— 

$17 

$17 

SUB-TOTAL: 

$339 

$401 

$740 

Overhead:  10% 

$34 

$40 

$74 

SUB-TOTAL: 

$373 

$441 

$814 

Profit:  10% 

$37 

$44 

$81 

TOTAL: 

$410 

$486 

$896 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  REPORT 
Discrete  Portion  ;  Radiator  Control  Val 
Prepared  By  :  E  A  C,  PC  BURKE,  VA. 

E20-II  Advanced  Economic  Analysis  Program 
l^CCID  -  based  (version  1,  level  35). 

f*********<^  ****♦♦★★******♦★*★****★ ★★★★★★★★★★♦★★★★★★★**********ifc*********** 
STUDY  IDENTIFICATION  BLOCK 


09-26-91 
60901891.00 
Page  1  of  2 


Project  Title 
Installation  Name 
Project  Number 
Fiscal  Year 
Name  of  Analyst 


ESOS 

FORT  BELVOIR,  BLDG  1359 

DACA-31-89-C-0198 

1991 

EAC 


KEY  STUDY  DATES 


ECIP  Economic  Life 

: 

15  (years) 

INVESTMENT  COST  SUMMARY 

Construction  cost 

$ 

896 

SIOH  costs 

$ 

49 

Design  costs 

$ 

54 

Energy  credit  calc 

$ 

899 

Salvage  value  cost 

-$ 

0 

Total  investment  cost 

$ 

899 

**★*★★★★**★*★★★★***★★★★*★★★★*******★*★♦♦★***★****★★★★*★***★★★**★****★*★** 
ANNUAL  ENERGY  SAVINGS (+)  /  COST(-),  DOE  REGION  3  ,  CENSUS  REGION  3 


Unit  Cost  Savings  Annual  Discount  Discounted 

Fuel  $/MBTU  MBTU  /  Yr  Savings  $  Factor  Savings 


ELEC 

DIST 

RESID 

NAT  G 

COAL 

6.07 

0.00 

9.97 

0.00 

0.00 

0 

0 

25 

0 

0 

0 

0 

244 

0 

0 

8.78 

12.34 

12.05 

12.48 

10.01 

0 

0 

2943 

0 

0 

TOTAL 

25 

244 

$ 

2943 

NON-ENERGY  ANNUAL 

SAVINGS (+) 

/  COST(-) 

Annual 

Discount 

Discounted 

Item 

Savings  $ 

Factor 

Savings 

No  cost  items. 

Total  discounted 

savings  (•)-) 

/  costs (-) 

$ 

0 

/359'93 


ENERGY  CONSERVATION  INVESTMENT  PROGRAM  REPORT 
Discrete  Portion  :  Radiator  Control  Val  09-26-91 

Prepared  By  :  E  A  C,  PC  BURKE,  VA.  60901891 .00 

320-11  Advanced  Economic  Analysis  Program  Page  2  of  2 

LCCID  -  based  (version  1,  level  35). 

**<^************************W*********************************^5*f********** 

NON-ENERGY  ONE-TIME  SAVINGS (+)  /  COST(-) 


One-Time  Year  Discount  Discounted 

Item  Savings  $  Factor  Savings 


No  cost  items. 


Total  discounted  savings (■)■)  /  costs (-) 

$ 

0 

****************.***************************.**************************** 

DISCOUNTED  NON-ENERGY  SAVINGS (+)  /  COST(+)  TOTALS 

Non-energy  annual  savings 

$ 

0 

Non-energy  one-time  savings 

$ 

0 

Total  non-energy  savings 

$ 

0 

************************************************************************* 
PROJECT  QUALIFICATION  TESTS 


Project  non-energy  qualification  test. 


Energy  savings  calc 

Non-energy  qualification  not  applicable. 

$ 

971 

First  year  Dollar  savings 

$ 

244 

Total  net  discounted  savings 

$ 

2943 

Discounted  savings  ratio 

3.27 

Simple  payback  period  (years) 

3.68 

/ss*?-  <?*/ 


BUILDING  1359 


ECO  Itl  -  Ceiling  Insulation 

Description  -  The  existing  heat  loss/heat  gain  through  the  roof/ceiling  assembly  will  be 

reduced  by  installing  additional  R-19  insulation,  improving  the  U-value  from 
0.22  to  0.0425  BTU/hr.-  Sq.  Ft.  -  ®F. 

Energy  Saved  =  9  MBTU/year 

Cost  =  $530  (incl.  SIOH) 

SIR  =  3.2 


1351-^5' 


07-29-91 

6100190202 


ENERGY  BUDGET  <A> 

Building  :  #1359-Ceiling  Insulation 
Site  t  FT.  BELVOIR,  VIRGINIA 
Prepared  By  :  E  A  C,  PC  BURKE,  VA. 

^  Carrier  Hourly  Analysis  Program  Page  1  of  1 

^  **************** ************************************* ******************* 
"table  1.  ANNUAL  LOADS 


Component 

(kBTU) 

(kBTU/sqft)* 

Cooling  Loads  * 

257,283 

63.605 

Heating  Loads  * 

124,375 

30.748 

************************************************************************ 

TABLE  2.  ENERGY  BY 

SYSTEM  COMPONENT 

< - Site  Energy - > 

< - Source  Energy  - - > 

Component 

(kBTU)  (kBTU/sqft)* 

(kBTU) 

(kBTU/sqft)* 

Air  System  Fans 

31,920 

7.891 

31,920 

7.891 

Cooling  Plants 

52,719 

13.033 

52,719 

13.033 

Heating  Plants 

125,302 

30.977 

125,302 

30.977 

Pumps 

6,478 

1.602 

6,478 

1.602 

»  HVAC  Total 

216,420 

53.503 

216,420 

53.503 

Lights 

75,790 

18.737 

75,790 

18.737 

other  Electric 

264,784 

65.460 

264,784 

65.460 

Misc.  Electric 

0 

0.000 

0 

0.000 

Dom.  Hot  Water 

0 

0.000 

0 

0.000 

»  Non-HVAC  Total 

340,574 

84.196 

340,574 

84.196 

»  GRAND  TOTAL 

556,994 

137.699 

556,994 

137.699 

*  Notes:  1.  Site  energy  is  the  actual  energy  consumed. 

2.  Source  energy  accounts  for  electrical  generating 
inefficiencies.  For  this  study: 

Electric  generating  efficiency  =100.0  % 

3.  Energy  per  unit  floor  area  is  based  on  the  gross 
building  floor  area.  For  this  building: 

Gross  floor  area  =  4,045  sgft 

Conditioned  floor  area  =  4,045  sgft 

4.  Annual  cooling  load  is  the  sum  of  all  cooling  plant 
loads. 

5.  Annual  heating  load  is  the  sum  of  all  primary  and 
auxiliary  heating  plant  loads.  It  does  not  include  the 
domestic  water  heating  load. 

*******************************************************^************^*** 


l3S‘1-‘)6 


ELECTRIC  POWER  COSTS 

Building  :  #1359-Ceiling  Insulation  07-29-91 
Site  :  FT.  BELVOIR,  VIRGINIA  6100190202 
Prepared  By  :  E  A  C,  PC  BURKE,  VA. 

Carrier  Hourly  Analysis  Program  Page  1  of  1 
************************************************************************ 
TABLE  1.  MONTHLY  COMPONENT  CHARGES  (Dollars) 


Month 

Energy 

Charges 

Demand 

Charges 

Fixed 

Charges 

Taxes 

Totals 

Jan 

202 

314 

0 

0 

516 

Feb 

182 

314 

0 

0 

496 

Mar 

204 

314 

0 

0 

518 

Apr 

205 

314 

0 

0 

519 

May 

230 

314 

0 

0 

545 

June 

247 

330 

0 

0 

577 

July 

269 

349 

0 

0 

619 

Aug 

268 

341 

0 

0 

609 

Sept 

226 

314 

0 

0 

540 

Oct 

217 

314 

0 

0 

531 

Nov 

196 

314 

0 

0 

510 

Dec 

198 

314 

0 

0 

512 

Tot. 

2,644 

3,848 

0 

0 

6,492 

************************************************************************ 
TABLE  2.  MONTHLY  TOTALS 


Month 

Charges 

($> 

Energy 

(kWh) 

Effective 

Rate 

(S/kWh) 

Jan 

516 

9,748 

0.05296 

Feb 

496 

8,786 

0.05649 

Mar 

518 

9,843 

0.05265 

Apr 

519 

9,877 

0.05254 

May 

545 

11,113 

0.04900 

June 

577 

11,916 

0.04839 

July 

619 

13,000 

0.04758 

Aug 

609 

12,939 

0.04704 

Sept 

540 

10,904 

0.04954 

Oct 

531 

10,478 

0.05071 

Nov 

510 

9,447 

0.05399 

Dec 

512 

9,558 

0.05360 

Tot. 

6,492 

127,609 

0.05087 

/35<?' 


CONSTRUCTION  COST  ESTIMATE 


reject: 


Energy  Savings  Opportunity  Survey 


Location:  Control  Tower 
Building  1359 
Port  Belvoir,  VA 


By: 


Engineering  Applications  Consultants 


ECO:  Add  insulation  above  drop  ceiling 


ITEM 


Install  R-19  insulation 


SUB-TOTAL: 
abor  Markup: 
axes:  4.5% 
SUB-TOTAL: 


21% 


Overhead:  10% 
SUB-TOTAL: 
Profit:  10% 


TOTAL: 


QUANTITY 
Number  Unit 

LABOR 
Per  unit 

Total 

MATERIAL 

Per  unit  Total 

TOTAL 

COST 

676  sq*  ft. 

$0.17 

$115 

$0.39  $264 

$379 

$115 

$264 

$379 

$24 

— 

$24 

— 

$12 

$12 

$139 

$276 

$415 

$14 

$28 

$41 

$153 

$303 

$456 

$15 

$30 

$46 

$168 

$333 

$502 

/SS?-  ‘78 


ENERGY  CONSERVATION  INVESTMENT  PROGRAM  REPORT 
Discrete  Portion  :  Ceiling  Insulation  09-26-91 

Prepared  By  :  E  A  C,  PC  BDRKE,  VA.  60901891.00 

E20-II  Advanced  Economic  Analysis  Program  Page  1  of  2 

LCCID  -  based  (version  1,  level  35). 

************************************************************************* 
STUDY  IDENTIFICATION  BLOCK 


Project  Title 
Installation  Name 
Project  Number 
Fiscal  Year 
Name  of  Analyst 


ESOS 

FORT  BELVOIR,  BLDG  1359 
DACA-31-89-C-0198 


1991 

EAC 


**************#t*<HHk**********1HKk*****r***********<t*<t«t********************* 

KEY  STUDY  DATES 


ECIP  Economic  Life 

# 

• 

25  (years) 

************************************************************************* 

INVESTMENT  COST  SUMMARY 

Construction  cost 

$ 

502 

SIOH  costs 

$ 

28 

Design  costs 

$ 

30 

Energy  credit  calc 

$ 

504 

Salvage  value  cost 

-$ 

0 

Total  investment  cost 

$ 

504 

***♦★****★**★*★★★★♦****★*★★★***★★**★*******★★★***************★******♦**** 
ANNUAL  ENERGY  SAVINGS (+)  /  COST(-),  DOE  REGION  3  ,  CENSUS  REGION  3 


Fuel 

Unit  Cost 
$/MBTU 

Savings 
MBTU  /  Yr 

Annual 
Savings  $ 

Discount 

Factor 

Discounted 

Savings 

ELEC 

6.07 

2 

12 

11.37 

131 

DIST 

0.00 

0 

0 

17.06 

0 

RESID 

9.97 

7 

66 

16.85 

1109 

NAT  G 

0.00 

0 

0 

17.52 

0 

COAL 

0.00 

0 

0 

13.34 

0 

TOTAL 

9 

77 

$ 

1240 

***i.i,i,*i,***i.i.***i,i.i,i.i.i.i.i,i.i,i,i,*i.i,i.i.i,i,***i.i.i.****i,i.i.i.i.**********i.*i.****i.***** 

NON-ENERGY  ANNUAL  SAVINGS (+)  /  COST(-) 

Annual 

Discount 

Discounted 

Item 

Savings  $ 

Factor 

Savings 

Demand  Charges 

31 

11.65 

361 

Total  discounted  savings (+] 

1  /  C08tS(-) 

$ 

361 

*********************1(^*****************************  ★★******★***★***♦***** 


ENERGY  CONSERVATION  INVESTMENT  PROGRAM  REPORT 
Discrete  Portion  :  Ceiling  Insulation  09-26-91 

Prepared  By  :  E  A  C,  PC  BURKE,  VA.  60901891.00 

E20-II  Advanced  Economic  Analysis  Program  Page  2  of  2 

LCCID  -  based  (version  1,  level  35). 

*****************************************************************^******* 
NON-ENERGY  ONE-TIME  SAVINGS (+)  /  COST(-) 


Item 


One-Time  Year  Discount  Discounted 

Savings  $  Factor  Savings 


No  cost  items. 


Total  discounted  savings (+)  /  costs (-) 

$ 

0 

************************************************************************* 

DISCOUNTED  NON-ENERGY  SAVINGS (+)  /  COST(+)  TOTALS 

Non-energy  annual  savings 

$ 

361 

Non-energy  one-time  savings 

$ 

0 

Total  non-energy  savings 

$ 

361 

***********★****************************'»******'************************** 
PROJECT  QUALIFICATION  TESTS 


Project  non-energy  qualification  test. 


Energy  savings  calc 

Non-energy  qualification  not  applicable. 

$ 

409 

First  year  Dollar  savings 

$ 

108 

Total  net  discounted  savings 

$ 

1601 

Discounted  savings  ratio 

3.18 

Simple  payback  period  (years) 

4.65 

/35^-  loo 


BUILDING  1359 


ECO  #3  -  Weatherstripping 

Description  -  The  building  doors  and  windows  are  loose  and  have  lost  effective  sealing. 

Weatherstripping  will  cut  down  on  infiltration  through  them  and  will  help  in 
saving  energy. 

Energy  Saved  =21  MBTU/year 

Cost  =  $723  (incl.  SIOH) 

SIR  =  1.7 


135^-101 


ENERGY  BUDGET  <A> 

Building  :  #1359-Weatherstripping  08-29-91 

Site  :  FT.  BELVOIR,  VIRGINIA  6100190202 

Prepared  By  :  E  A  C,  PC  BURKE,  VA* 

Carrier  Hourly  Analysis  Program  Page  1  of  1 

★*♦★*★*★★********★ ★★♦***************^*********************’^************* 

TABLE  1.  ANNUAL  LOADS 


Component 

(kBTU) 

(kBTU/sqft)* 

Cooling  Loads  * 

263,048 

65*030 

Heating  Loads  * 

103,327 

25*544 

**..*****************.*.************************************************ 

TABLE  2.  ENERGY  BY 

SYSTEM  COMPONENT 

< - site  Energy  - - > 

< - Source 

Energy - > 

Component 

(kBTU)  (kBTU/sqft)* 

(kBTU) 

(kBTU/sqft)* 

Air  System  Fans 

31,694 

7*835 

31,694 

7.835 

Cooling  Plants 

53,186 

13.149 

53,186 

13.149 

Heating  Plants 

103,984 

25.707 

103,984 

25.707 

Pumps 

6,606 

1*633 

6,606 

1*633 

»  HVAC  Total 

195,470 

48*324 

195,470 

48.324 

Lights 

75,790 

18.737 

75,790 

18.737 

Other  Electric 

264,784 

65*460 

264,784 

65.460 

Misc.  Electric 

0 

0*000 

0 

0.000 

Dorn.  Hot  Water 

0 

0*000 

0 

0.000 

»  Non-HVAC  Total 

340,574 

84.196 

340,574 

84.196 

»  GRAND  TOTAL 

536,045 

132.520 

536,045 

132.520 

*  Notes;  1*  Site  energy  is  the  actual  energy  consumed. 

2.  Source  energy  accounts  for  electrical  generating 
inefficiencies.  For  this  study: 

Electric  generating  efficiency  *100.0  % 

3.  Energy  per  unit  floor  area  is  based  on  the  gross 
building  floor  area*  For  this  building: 

Gross  floor  area  =  4,045  sqft 

Conditioned  floor  area  *  4,045  sqft 

4.  Annual  cooling  load  is  the  sum  of  all  cooling  plant 
loads. 

5.  Annual  heating  load  is  the  sum  of  all  primary  and 
auxiliary  heating  plant  loads.  It  does  not  include  the 
domestic  water  heating  load* 

★  ★★★★★★★★★★★★★★★★★★★★★★★************************’^***********’^*********** 


135‘J-IOZ. 


ELECTRIC  POWER  COSTS 
Building  :  #1359-WeatherBtripping 
Site  :  FT.  BELVOIR,  VIRGINIA 
Prepared  By  ;  E  A  C,  PC  BURKE,  VA. 

Carrier  Hourly  Analysis  Program  Page 

******************************************************************’*^***** 
TABLE  1.  MONTHLY  COMPONENT  CHARGES  (Dollars) 


08-29-91 

6100190202 


1  of  1 


Month 


Energy 

Charges 


Demand 

Charges 


Fixed 

Charges 


Taxes 


Totals 


Jan 

Feb 

Mar 

Apr 

May 

June 

July 

Aug 

Sept 

Oct 

Nov 

Dec 


201 

181 

204 

206 

231 

246 

267 

266 

226 

219 

195 

197 


310 

310 

310 

310 

310 
327 
344 
336 

311 
310 
310 
310 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


510 

491 

514 

516 

541 

573 

611 

603 

537 

528 

505 

507 


Tot. 

2,640  3,797 

0 

0  6,437 

.***************************************»******************************* 

TABLE  2.  MONTHLY  TOTALS 

Charges 

Energy 

Effective 

Rate 

Month 

($) 

(kWh) 

($/kWh) 

Jan 

510 

9,682 

0.05272 

Feb 

491 

8,743 

0.05616 

Mar 

514 

9,833 

0.05223 

Apr 

516 

9,942 

0.05188 

May 

541 

11,165 

0.04847 

June 

573 

11,889 

0.04823 

July 

611 

12,886 

0.04743 

Aug 

603 

12,855 

0.04689 

Sept 

537 

10,916 

0.04920 

Oct 

528 

10,548 

0.05009 

Nov 

505 

9,433 

0.05356 

Dec 

507 

9,509 

0.05330 

Tot. 

6,437 

127,401 

0.05052 

155^-103 


CONSTRUCTION  COST  ESTIMATE 


reject:  Energy  Savings  Opportunity  Survey 


Location:  Control  Tower 
Building  1359 
Fort  Belvoir,  VA 


Engineering  Applications  Consultants 


Weatherstrip  around  windows 
and  first  floor  door 


ITEM 

QUANTITY 
Number  Unit 

LABOR 
Per  unit 

Total 

MATERIAL 
Per  unit 

Total 

TOTAL 

COST 

Weatherstrip  around  windows 

12  each 

$24 

$288 

$8 

$96 

$384 

Weatherstip  door 

1  each 

$65 

$65 

$37 

$37 

$102 

SUB-TOTAL: 

$353 

$133 

$486 

Labor  Markup:  21% 

$74 

— 

$74 

*^axes:  4*5% 

— 

$6 

$6 

^UB-TOTAL: 

$427 

$139 

$566 

pverhead:  10% 

$43 

$14 

$57 

SUB-TOTAL: 

$470 

$153 

$623 

Profit:  10% 

$47 

$15 

$62 

TOTAL: 

$517 

$168 

$685 

I35‘l-l6‘4 


ENERGY  CONSERVATION  INVESTMENT  PROGRAM  REPORT 
Discrete  Portion  :  Weatherstripping  09-26-91 

Prepared  By  s  E  A  C,  PC  BURKE,  VA-  60901891.00 

E20-II  Advanced  Economic  Analysis  Program  Page  1  of  2 

LCCID  -  based  (version  1,  level  35). 

***★♦**♦♦**★*♦*********★★★****★*******★****★★★★★★★*★*★************♦*♦**** 
STUDY  IDENTIFICATION  BLOCK 


Project  Title 
Installation  Name 
Project  Number 
Fiscal  Year 
Name  of  Analyst 


ESOS 

FORT  BELVOIR,  BLDG  1359 

DACA-31-89-C-0198 

1991 

EAC 


************************************************************************* 
KEY  STUDY  DATES 


ECIP  Economic  Life 

• 

• 

5  (years) 

******.*******************************.********************************** 

INVESTMENT  COST  SUMMARY 

Construction  cost 

$ 

685 

SIOH  costs 

$ 

38 

Design  costs 

$ 

0 

Energy  credit  calc 

$ 

651 

Salvage  value  cost 

-$ 

0 

Total  investment  cost 

$ 

651 

*★**★★*★********★******★★★******★******★***★★**★******★*★**************** 
ANNUAL  ENERGY  SAVINGS (+)  /  COST(-),  DOE  REGION  3  ,  CENSUS  REGION  3 


Unit  Cost 

Savings 

Annual 

Discount 

Discounted 

Fuel 

$/MBTU 

MBTU  /  Yr 

Savings  $ 

Factor 

Savings 

ELEC 

6.07 

0 

0 

3.95 

0 

DIST 

0.00 

0 

0 

4.65 

0 

RESID 

9.97 

21 

212 

4.34 

922 

NAT  G 

0.00 

0 

0 

4.47 

0 

COAL 

0.00 

0 

0 

4.27 

0 

TOTAL 

21 

212 

$  922 

***♦★**♦****★*****★*★*♦*★*♦*****★**♦★*★★**★★*★*★*****★**★****★♦********** 

NON-ENERGY  ANNUAL  SAVINGS (+)  /  COST(-) 

Annual 

Discount 

Discounted 

Item 

Savings  $ 

Factor 

Savings 

Demand  Charges 

51 

4.10 

209 

Total  discounted  savings {+)  /  costs (-) 


$  209 


*★★**★*****★*★*★★***♦♦★*★*★****♦★** ♦★★★★★********************^*********** 
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ENERGY  CONSERVATION  INVESTMENT  PROGRAM  REPORT 
Discrete  Portion  :  Weatherstripping  09-26-91 

Prepared  By  ;  E  A  C,  PC  BURKE,  VA.  60901891.00 

E20-II  Advanced  Economic  Analysis  Program  Page  2  of  2 

..CCID  -  based  (version  1,  level  35). 

|★****♦1fc******★★*★**★*★******★********♦♦*****^**************************** 

NON-ENERGY  ONE-TIME  SAVINGS (+)  /  COST(-) 


One-Time  Year  Discount  Discounted 

Item  savings  $  Factor  Savings 


No  cost  items. 


Total  discounted  savings {+)  /  costs (-) 


$  0 


************************************************************************* 
DISCOUNTED  NON-ENERGY  SAVINGS (+)  /  COST(+)  TOTALS 


Non-energy  annual  savings 
Non-energy  one-time  savings 


Total  non-energy  savings  $ 


$  209 

$  0 


PROJECT  QUALIFICATION  TESTS 


Project  non-energy  qualification  test. 

Energy  savings  calc  $  304 

Non-energy  qualification  not  applicable. 

First  year  Dollar  savings  $  263 

Total  net  discounted  savings  $  1131 

Discounted  savings  ratio  1.74 

Simple  payback  period  (years)  2.47 


\35^’  I  Oh 


BUILDING  1359 


ECO  #4  -  Night  Set-Back 

Description  -  The  building  does  not  have  any  night  set-back  controls  and,  as  such,  wastes 

energy  by  maintaining  the  same  comfort  conditions  during  unoccupied  hours  as 
those  during  occupied  periods.  Night  set-backs  will  allow  the  conditions  to 
slide  to  less  stringent  conditions,  thus  saving  energy. 

Energy  Saved  =  20  MBTU/year 

Cost  =  $1188  (incl.  SIOH) 

SIR  =  1.4 


I35‘)-I07 


ENERGY  BUDGET  <A> 

Building  :  #1359-Night  setback  08-29-91 

Site  :  FT.  BELVOIR,  VIRGINIA  6100190202 

Prepared  By  ;  E  A  C,  PC  BURKE,  VA. 

^  Carrier  Hourly  Analysis  Program  Page  1  of  1 

^♦****************^******W*****************************^******’^********** 

^  TABLE  1.  ANNUAL  LOADS 


Component 

(kBTU) 

(kBTU/sqft)* 

Cooling  Loads  * 

226,409 

55.972 

Heating  Loads  * 

96,666 

23.898 

*************************.***.*.********.**.**************************** 

TABLE  2.  ENERGY  BY 

SYSTEM  COMPONENT 

< 

- Site 

Energy  — - > 

< -  Source 

Energy  - > 

Component 

(kBTU) 

(kBTU/sqft)* 

(kBTU) 

(kBTU/sqft)* 

Air  System  Fans 

25,849 

6.390 

25,849 

6.390 

Cooling  Plants 

45,979 

11.367 

45,979 

11.367 

Heating  Plants 

96,696 

23.905 

96,696 

23.905 

Pumps 

6,606 

1.633 

6,606 

1.633 

»  HVAC  Total 

175,130 

43.295 

175,130 

43.295 

Lights 

75,790 

18.737 

75,790 

18.737 

Other  Electric 

264,784 

65.460 

264,784 

65.460 

Misc.  Electric 

0 

0.000 

0 

0.000 

Dom.  Hot  Water 

0 

0.000 

0 

0.000 

»  Non-HVAC  Total 

340,574 

84.196 

340,574 

84.196 

»  GRAND  TOTAL 

515,704 

127.492 

515,704 

127.492 

II 

II 

II 

II 

II 

It 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

11 

11 

11 

It 

II 

II 

II 

II 

II 

II 

II 

II 

N 

11 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

it 

II 

II 

II 

It 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

*  Notes:  1.  Site  energy  is  the 

actual  energy 

consumed. 

2.  Source  energy  accounts  for  electrical  generating 
inefficiencies.  For  this  study: 

Electric  generating  efficiency  =100.0  % 

3.  Energy  per  unit  floor  area  is  based  on  the  gross 
building  floor  area.  For  this  building: 

Gross  floor  area  =  4,045  sqft 

Conditioned  floor  area  =  4,045  sqft 

4.  Annual  cooling  load  is  the  sum  of  all  cooling  plant 
loads. 

5.  Annual  heating  load  is  the  sum  of  all  primary  and 
auxiliary  heating  plant  loads.  It  does  not  include  the 
domestic  water  heating  load. 


/35'?-  lOQ 


08-29-91 

6100190202 


ELECTRIC  POWER  COSTS 
Building  :  #1359-Night  setback 
Site  I  FT.  BELVOIR,  VIRGINIA 
Prepared  By  :  E  A  C,  PC  BURKE,  VA. 

Carrier  Hourly  Analysis  Program  Page  1  of  1 

************************************************************************ 
TABLE  1.  MONTHLY  COMPONENT  CHARGES  (Dollars) 


Month 

Energy 

Charges 

Demand 

Charges 

Fixed 

Charges 

Taxes 

Totals 

Jan 

194 

310 

0 

0 

504 

Feb 

176 

310 

0 

0 

486 

Mar 

200 

310 

0 

0 

510 

Apr 

202 

310 

0 

0 

512 

May 

223 

310 

0 

0 

533 

June 

234 

327 

0 

0 

561 

July 

250 

344 

0 

0 

595 

Aug 

253 

336 

0 

0 

589 

Sept 

215 

311 

0 

0 

526 

Oct 

214 

310 

0 

0 

524 

Nov 

193 

310 

0 

0 

503 

Dec 

191 

310 

0 

0 

501 

Tot. 

2,545 

3,797 

0 

0 

6,342 

TABLE  2.  MONTHLY  TOTALS 


Month 

Charges 

($) 

Energy 

(kWh) 

Effective 

Rate 

($/kWh) 

Jan 

504 

9,386 

0.05373 

Feb 

486 

8,486 

0.05723 

Mar 

510 

9,656 

0.05280 

Apr 

512 

9,752 

0.05249 

May 

533 

10,768 

0.04949 

June 

561 

11,271 

0.04974 

July 

595 

12,086 

0.04920 

Aug 

589 

12,191 

0.04831 

Sept 

526 

10,375 

0.05069 

Oct 

524 

10,347 

0.05066 

Nov 

503 

9,301 

0.05403 

Dec 

501 

9,220 

0.05432 

Tot. 

6,342 

122,839 

0.05163 

/359-/09 


CONSTRUCTION  COST  ESTIMATE 


reject: 


Energy  Savings  Opportunity  Survey 


Location:  Control  Tower 
Building  1359 
Fort  Bel voir,  VA 


By:  Engineering  Applications  Consultants 


ECO:  Install  setback  thermostats  and 

outside  air  damper  control  on  AHU 


QUANTITY 

LABOR 

MATERIAL 

TOTAL 

ITEM 

Number 

Unit 

Per  unit 

Total 

Per  unit 

Total 

COST 

Install  setback  thermostat 

5 

each 

$24 

$120 

$64 

$320 

$440 

Remove  thermostat 

5 

each 

$15 

$75 

— 

— 

$75 

Motorized  damper 

1 

each 

$25 

$25 

$120 

$120 

$145 

Interlock  control 

1 

each 

$25 

$25 

$167 

$167 

$192 

SUB-TOTAL: 

$245 

$607 

$852 

Labor  Markup:  21% 

$51 

— 

$51 

Taxes:  4.5% 

— 

$27 

$27 

SUB-TOTAL: 

$296 

$634 

$931 

Overhead:  10% 

$30 

$63 

$93 

SUB-TOTAL: 

$326 

$698 

$1,024 

Profit:  10% 

$33 

$70 

$102 

TOTAL: 

$359 

$768 

$1,126 

/359-/IO 


ENERGY  CONSERVATION  INVESTMENT  PROGRAM  REPORT 
Discrete  Portion  :  Night  Setback  09-26-91 

Prepared  By  :  E  A  C,  PC  BURKE,  VA.  60901891.00 

E20-II  Advanced  Economic  Analysis  Program  Page  1  of  2 

LCCID  -  based  (version  1,  level  35). 

************************************************************************* 
STUDY  IDENTIFICATION  BLOCK 


Project  Title 
Installation  Name 
Project  Number 
Fiscal  Year 
Name  of  Analyst 


ESOS 

FORT  BELVOIR,  BLDG  1359 
DACA-31-89-C-0198 


1991 

EAC 


************************************************************************* 
KEY  STUDY  DATES 


ECIP  Economic  Life 

• 

15  (years) 

**.************.******************.*******************.****.*********’**** 

INVESTMENT  COST  SUMMARY 

Construction  cost 

$ 

1126 

SIOH  costs 

$ 

62 

Design  costs 

$ 

68 

Energy  credit  calc 

$ 

1130 

Salvage  value  cost 

-$ 

0 

Total  investment  cost 

$ 

1130 

***★**★*****★****★★**♦*************★★★★***★★*★****************’►********** 
ANNUAL  ENERGY  SAVINGS (+)  /  COST(-),  DOE  REGION  3  ,  CENSUS  REGION  3 


Fuel 

Unit  Cost 
$/MBTU 

Savings 
MBTU  /  Yr 

Annual 
Savings  $ 

Discount 

Factor 

Discounted 

Savings 

ELEC 

6.07 

13 

77 

8.78 

677 

DIST 

0.00 

0 

0 

12.34 

0 

RESID 

9.97 

7 

73 

12.05 

877 

NAT  G 

0.00 

0 

0 

12.48 

0 

COAL 

0.00 

0 

0 

10.01 

0 

TOTAL 

20 

150 

$ 

1554 

*******.*************************.****************.********************** 

NON-ENERGY  ANNUAL  SAVINGS (+)  /  COST(-) 

Annual 

Discount 

Discounted 

Item 

Savings  $ 

Factor 

Savings 

No  cost  items. 

Total 

discounted  savings {+) 

1  /  COSt8(-) 

$ 

0 

/359-/// 


ENERGY  CONSERVATION  INVESTMENT  PROGRAM  REPORT 
Discrete  Portion  :  Night  Setback  09-26-91 

Prepared  By  :  E  A  C,  PC  BURKE,  VA.  60901891.00 

B20-II  Advanced  Economic  Analysis  Program  Page  2  of  2 

iCCID  -  based  (version  1,  level  35). 

************************************************************************* 
NON-ENERGY  ONE-TIME  SAVINGS (+)  /  COST(-) 


One-Time  Year  Discount  Discounted 

Item  Savings  $  Factor  Savings 


No  cost  items. 


Total  discounted  savings (+)  /  costs (-) 

$ 

0 

**************************.********************************************** 

DISCOUNTED  NON-ENERGY  SAVINGS (+)  /  COST(+)  TOTALS 

Non-energy  annual  savings 

$ 

0 

Non-energy  one-time  savings 

$ 

0 

Total  non-energy  savings 

$ 

0 

PROJECT  QUALIFICATION  TESTS 


Project  non-energy  qualification  test. 

Energy  savings  calc  $  513 

Non-energy  qualification  not  applicable. 

First  year  Dollar  savings  $  150 

Total  net  discounted  savings  $  1554 

Discounted  savings  ratio  1.37 

Simple  payback  period  (years)  7.54 


1359- IIZ 


BUILDING  1359 


ECO  #5  -  Reflectors 

Description  -  Fluorescent  light  fixtures  on  the  third  floor  are  open  type  fixtures.  Reflectors 
for  these  fixtures  will  generate  both  lighting  and  cooling  costs. 

Energy  Saved  =  4  MBTU/year 

Cost  =  $768  (incl.  SIOH) 

SIR  =  1.3 
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ENERGY  BUDGET  <A> 

Building  :  #1359-Ref lectors  08-29-91 

Site  i  FT.  BELVOIR,  VIRGINIA  6100190202 

Prepared  By  ;  E  A  C,  PC  BURKE,  VA. 

Carrier  Hourly  Analysis  Program  Page  1  of  1 

*★★*******★★**★★******♦****★*****★★****★**★************♦★★************** 

TABLE  1.  ANNUAL  LOADS 


Component 


(kBTU) 


(kBTU/sqft)* 


Cooling  Loads  * 
Heating  Loads  * 


222,345 

97,636 


54.968 

24.137 


TABLE  2.  ENERGY  BY  SYSTEM  COMPONENT 


< — 

—  Source  Energy  - > 

Component 

(kBTU) 

(kBTU/sqft)* 

(kBTU) 

(kBTU/sqft)* 

Air  System  Fans 

25,849 

6.390 

25,849 

6.390 

Cooling  Plants 

45,224 

11.180 

45,224 

11.180 

Heating  Plants 

97,665 

24.145 

97,665 

24.145 

Pumps 

6,606 

1.633 

6,606 

1.633 

»  HVAC  Total 

175,345 

43.348 

175,345 

43.348 

Lights 

64,643 

15.981 

64,643 

15.981 

Other  Electric 

264,784 

65.460 

264,784 

65.460 

Misc.  Electric 

0 

0.000 

0 

0.000 

Dorn.  Hot  Water 

0 

0.000 

0 

0.000 

»  Non-HVAC  Total 

329,428 

81.441 

329,428 

81.441 

»  GRAND  TOTAL 

504,772 

124.789 

504,772 

124.789 

*  Notes:  1.  Site 

energy  is  the 

actual  energy 

consumed. 

2.  Source  energy  accounts  for  electrical 

generating 

inefficiencies.  For  this  study: 

Electric  generating  efficiency  =100.0  % 

3.  Energy  per  unit  floor  area  is  based  on  the  gross 
building  floor  area.  For  this  building: 

Gross  floor  area  =  4,045  sgft 

Conditioned  floor  area  =  4,045  sgft 

4.  Annual  cooling  load  is  the  sum  of  all  cooling  plant 
loads. 

5.  Annual  heating  load  is  the  sum  of  all  primary  and 
auxiliary  heating  plant  loads.  It  does  not  include  the 
domestic  water  heating  load. 
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ELECTRIC  POWER  COSTS 

Building  :  #1359-Ref lectors  08-29-91 


Site  :  FT.  BELVOIR, 

VIRGINIA 

6100190202 

Prepared 

By  ;  E  A  C, 

PC  BURKE, 

VA. 

Carrier  Hourly  Analysis  Program 

Page  1  of  1 

*******************^******^*****************************^*************** 

TABLE  1. 

MONTHLY  COMPONENT  CHARGES 

(Dollars) 

Energy 

Demand 

Fixed 

Month 

Charges 

Charges 

Charges 

Taxes  Totals 

Jan 

189 

302 

0 

0 

491 

Feb 

171 

302 

0 

0 

473 

Mar 

194 

302 

0 

0 

496 

Apr 

196 

302 

0 

0 

498 

May 

217 

302 

0 

0 

519 

June 

227 

319 

0 

0 

546 

July 

244 

336 

0 

0 

580 

Aug 

246 

328 

0 

0 

574 

Sept 

209 

303 

0 

0 

512 

Oct 

208 

302 

0 

0 

510 

Nov 

187 

302 

0 

0 

489 

Dec 

185 

302 

0 

0 

488 

Tot. 

2,473 

3,704 

0 

0  6, 

177 

TABLE  2. 

MONTHLY  TOTALS 

Effective 

Charges 

Energy 

Rate 

Month 

($) 

(kWh) 

($/kWh) 

Jan 

491 

9,108 

0.05391 

Feb 

473 

8,232 

0.05744 

Mar 

496 

9,365 

0.05300 

Apr 

498 

9,466 

0.05266 

May 

519 

10,465 

0.04961 

June 

546 

10,972 

0.04978 

July 

580 

11,777 

0.04924 

Aug 

574 

11,873 

0.04835 

Sept 

512 

10,089 

0.05073 

Oct 

510 

10,043 

0.05082 

Nov 

489 

9,019 

0.05424 

Dec 

488 

8,943 

0.05452 

Tot. 

6,177 

119,351 

0.05176 

*★***********★★★****★*★****★★★★★★**★****★***★★*★****★****★****★********* 
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REMOTE  HEATING  COSTS 

Building  :  #1359-REFLECT-REMOTE  ($)  08-29-91 

Site  :  FT.  BELVOIR,  VIRGINIA  6100190202 

Prepared  By  :  E  A  C,  PC  BURKE,  VA. 

Carrier  Hourly  Analysis  Program  Page  1  of  1 


TABLE  1. 

MONTHLY  COMPONENT 

CHARGES  (Dollars) 

Month 

Energy 

Charges 

Fixed 

Charges 

Taxes 

Total 

charges 

Jan 

242 

0 

0 

242 

Feb 

180 

0 

0 

180 

Mar 

108 

0 

0 

108 

Apr 

38 

0 

0 

38 

May 

19 

0 

0 

19 

June 

11 

0 

0 

11 

July 

9 

0 

0 

9 

Aug 

10 

0 

0 

10 

Sept 

15 

0 

0 

15 

Oct 

35 

0 

0 

35 

Nov 

99 

0 

0 

99 

Dec 

206 

0 

0 

206 

Tot. 

973 

0 

0 

973 

TABLE  2.  MONTHLY  TOTALS 


Month 

Charges . 

($) 

Energy 

(MBTU) 

Effective 

Rate 

($/MBTU) 

Jan 

242 

24 

9.97000 

Feb 

180 

18 

9.97000 

Mar 

108 

11 

9.97000 

Apr 

38 

4 

9.97000 

May 

19 

2 

9.97000 

June 

11 

1 

9.97000 

July 

9 

1 

9.97000 

Aug 

10 

1 

9.97000 

Sept 

15 

1 

9.97000 

Oct 

35 

3 

9.97000 

Nov 

99 

10 

9.97000 

Dec 

206 

21 

9.97000 

Tot. 

973 

98 

9.97000 

******************************* ******************** ************* 
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08-29-91 

6100190202 


ENERGY  BUDGET  <A> 

Building  :  #1359  LIGHTING-REFLECTOR 
Site  :  FT.  BELVOIR,  VIRGINIA 
Prepared  By  :  E  A  C,  PC  BURKE,  VA. 

Carrier  Hourly  Analysis  Program  Page  1  of  1 

************************************* ************************ *********** 
TABLE  1.  ANNUAL  LOADS 


Component 

(kBTU) 

(kBTU/sqft)* 

Cooling  Loads  * 

0 

0.000 

Heating  Loads  * 

0 

0.000 

************************************************************************ 

TABLE  2.  ENERGY  BY  SYSTEM  COMPONENT 

< - Source 

Energy  - > 

Component 

(JcBTU) 

(kBTU/ sqft)* 

(kBTU) 

(kBTU/sqft)* 

Air  System  Fans 

0 

0.000 

0 

0.000 

Cooling  Plants 

0 

0.000 

0 

0.000 

Heating  Plants 

0 

0.000 

0 

0.000 

Pumps 

0 

0.000 

0 

0.000 

»  HVAC  Total 

0 

0.000 

0 

0.000 

Lights 

53,897 

18.779 

53,897 

18.779 

other  Electric 

160,966 

56.086 

160,966 

56.086 

Misc.  Electric 

0 

0.000 

0 

0.000 

Dorn.  Hot  Water 

0 

0.000 

0 

0.000 

»  Non-HVAC  Total 

214,863 

74.865 

214,863 

74.865 

SSSSSSSSSBSSSSSSSS 

» 

II 

II 

It 

II 

II 

II 

II 

II 

It 

II 

II 

II 

II 

II 

II 

II 

II 

11 

11 

II 

II 

II 

II 

II 

II 

II 

=  =BBSS:  ===  ===  =  = 

»  GRAND  TOTAL 

214,863 

74.865 

214,863 

74.865 

*  Notes:  1.  Site 

energy  is  the 

actual  energy 

consumed . 

2.  Source  energy  accounts  for  electrical  generating 
inefficiencies.  For  this  study: 

Electric  generating  efficiency  *100.0  % 

3.  Energy  per  unit  floor  area  is  based  on  the  gross 
building  floor  area.  For  this  building: 

Gross  floor  area  =  2,870  sqft 

Conditioned  floor  area  =  2,870  sqft 

4.  Annual  cooling  load  is  the  sum  of  all  cooling  plant 
loads. 

5.  Annual  heating  load  is  the  sum  of  all  primary  and 
auxiliary  heating  plant  loads.  It  does  not  include  the 
domestic  water  heating  load. 

************************************************************************ 
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CONSTRUCTION  COST  ESTIMATE 


reject: 


Energy  Savings  Opportunity  Survey 


Location:  Control  Tower 
Building  1359 
Fort  Belvoir,  VA 


By:  Engineering  Applications  Consultants 

ECO:  Install  fluorescent  fixture  reflectors,  third  floor 


ITEM 

QUANTITY 
Number  Unit 

LABOR 

Per  unit 

Total 

MATERIAL 

Per  unit  Total 

TOTAL 

COST 

Install  reflectors 

3  each 

$75 

$225 

$105  $315 

$540 

SUB-TOTAL: 

$225 

$315 

$540 

ibor  Markup;  21% 

$47 

— 

$47 

Baxes:  4.5% 

— 

$14 

$14 

?UB-TOTAL: 

$272 

$329 

$601 

Overhead:  10% 

$27 

$33 

$60 

SUB-TOTAL: 

$299 

$362 

$662 

Profit:  10% 

$30 

$36 

$66 

TOTAL: 

$329 

$398 

$728 

I35‘l-U7 


ENERGY  CONSERVATION  INVESTMENT  PROGRAM  REPORT 
Discrete  Portion  :  Reflectors 
Prepared  By  :  E  A  C/  PC  BURKE,  VA« 

E20-II  Advanced  Economic  Analysis  Program 
iliCCID  -  based  (version  1,  level  35). 


09-26-91 
60901891.00 
Page  1  of  2 


it**************************************************** ********  ************ 

STUDY  IDENTIFICATION  BLOCK 

Project  Title 

• 

• 

ESOS 

Installation  Name 

% 

# 

FORT  BELVOIR,  BLDG  1359 

Project  Number 

: 

DACA-31-89-C-0198 

Fiscal  Year 

e 

• 

1991 

Ncime  of  Analyst 

• 

m 

EAC 

KEY  STUDY  DATES 


ECIP  Economic  Life 

• 

e 

15  (years) 

************************************************************************* 

INVESTMENT  COST  SUMMARY 

Construction  cost 

$ 

728 

SIOH  costs 

$ 

40 

Design  costs 

$ 

0 

Energy  credit  calc 

$ 

691 

Salvage  value  cost 

-$ 

0 

Total  investment  cost 

$ 

691 

************************************************************************* 
ANNUAL  ENERGY  SAVINGS (+)  /  COST(-),  DOE  REGION  3  ,  CENSUS  REGION  3 


Unit  Cost  Savings  Annual  Discount  Discounted 

Fuel  $/MBTU  MBTU  /  Yr  Savings  $  Factor  Savings 


ELEC 

DIST 

RESID 

NAT  G 

COAL 

6.07 

0.00 

9.97 

0.00 

0.00 

6 

0 

-2 

0 

0 

38 

0 

-20 

0 

0 

8.78 

12.34 

12.05 

12.48 

10.01 

336 

0 

-240 

0 

0 

TOTAL 

4 

18 

$ 

95 

NON-ENERGY  ANNUAL 

SAVINGS (+)  y 

!  COST(-) 

Annual 

Discount 

Discounted 

Item 

Savings  $ 

Factor 

Savings 

Demand  Charges 

93 

9.11 

847 

Total  discounted 

savings (+)  / 

costs (-) 

$ 

847 
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ENERGY  CONSERVATION  INVESTMENT  PROGRAM  REPORT 
Discrete  Portion  :  Reflectors  09-26-91 

Prepared  By  :  E  A  C,  PC  BURKE,  VA.  60901891.00 

E20-II  Advanced  Economic  Analysis  Program  Page  2  of  2 

wCCIO  -  based  (version  1,  level  35). 

,*****  *********11**11***  it***************  It******************  ******  *********** 


'non-energy  one-time  savings (+)  /  COST(-) 


One-Time  Year 

Item  Savings  $ 

Discount  Discounted 
Factor  Savings 

No  cost  items* 

Total  discounted  savings (-f)  /  costs (-) 

$ 

0 

DISCOUNTED  NON-ENERGY  SAVINGS (+)  /  COST(+)  TOTALS 

Non-energy  annual  savings 

$ 

847 

Non-energy  one-time  savings 

$ 

0 

Total  non-energy  savings 

$ 

847 

************************************************************************* 
PROJECT  QUALIFICATION  TESTS 


Project  non-energy  qualification  test. 

Energy  savings  calc  $  32 

Non-energy  savings-to-investment  ratio  0.18 

(SIR  <  1)  Project  does  not  qualify. 

First  year  Dollar  savings  $  111 

Total  net  discounted  savings  $  943 

,  Discounted  savings  ratio  1.36 

'  Simple  payback  period  (years)  6.21 


/35-?-  /;<? 


BUILDING  1359 


ECO  #6  -  Occupancy  Sensors 

Description  -  The  lights  in  the  sixth  floor  conference  room  stay  on  for  long  periods. 

Occupancy  sensors  are  proposed  to  reduce  lighting  and  cooling  costs. 


Energy  Saved 

Cost 

SIR 


=  1  MBTU/year 
=  $121  (incl.  SIOH) 
=  0.5 


IZO 


ENERGY  BUDGET  <A> 

Building  :  #1359-OCCUPANCY  SENSORS  08-29-91 

Site  :  FT.  BELVOIR,  VIRGINIA  6100190202 

Prepared  By  :  E  A  C,  PC  BURKE,  VA. 

^  Carrier  Hourly  Analyaie  Program  Page  1  of  1 

m  it*  it  it  it  it  it  if  it*  it  *ic  ft  ft  it  ft  itit ’ft***  it**  it  it  it  icii**icir  it  it  it  ft* -kfc***  itit*  It  if  it  it*  it*  icit  it  it  ******  *  it*  ft 

^  TABLE  1.  ANNUAL  LOADS 


Component 

(kBTU) 

(kBTU/sqft)* 

Cooling  Loads  * 

221,947 

54.870 

Heating  Loads  * 

97,648 

24.140 

*****************************  ft*****it  *********  *it  ***************  ft  it  ft  ******* 

TABLE  2.  ENERGY  BY 

SYSTEM  COMPONENT 

< - Site  Energy  - - > 

< - Source  Energy - > 

Component 

(kBTU)  (kBTU/sqft)* 

(kBTU) 

(kBTU/sqft)* 

Air  System  Fans 

25,849 

6.390 

25,849 

6.390 

Cooling  Plants 

45,156 

11*163 

45,156 

11*163 

Heating  Plants 

97,681 

24*149 

97,681 

24.149 

Pumps 

6,606 

1,633 

6,606 

1.633 

»  HVAC  Total 

175,292 

43.336 

175,292 

43*336 

Lights 

63,892 

15*795 

63,892 

15.795 

other  Electric 

264,784 

65.460 

264,784 

65.460 

Misc*  Electric 

0 

0.000 

0 

0.000 

Dorn*  Hot  Water 

0 

0.000 

0 

0.000 

»  Non-HVAC  Total 

328,677 

81.255 

328,677 

81*255 

»  GRAND  TOTAL 

503,969 

124.591 

503,969 

124*591 

*  Notes:  1 
2 

3 


4 

5 


********** 


.  Site  energy  is  the  actual  energy  consumed* 

•  Source  energy  accounts  for  electrical  generating 
inefficiencies*  For  this  study: 

Electric  generating  efficiency  *100*0  % 

.  Energy  per  unit  floor  area  is  based  on  the  gross 
building  floor  area.  For  this  building: 

Gross  floor  area  =  4,045  sqft 

Conditioned  floor  area  =  4,045  sqft 

.  Annual  cooling  load  is  the  sum  of  all  cooling  plant 
loads* 

.  Annual  heating  load  is  the  sum  of  all  primary  and 

auxiliary  heating  plant  loads.  It  does  not  include  the 
domestic  water  heating  load* 

******************************ft************ft**************** 


** 
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ELECTRIC  POWER  COSTS 


Building 

:  #1359-OCCUPANCy  SENSORS 

08-29-91 

Site  :  FT.  BELVOIR, 

VIRGINIA 

6100190202 

Prepared  By  :  E  A  C, 

PC  BURKE, 

VA. 

Carrier  Hourly  Analysis  Program 

Page  1  < 

of  1 

*****★******★**★****★★***★*★★★★★****★*★*★***★*****★★★***★★★*★*★***★**★★* 

TABLE  1. 

MONTHLY  COMPONENT  CHARGES 

(Dollars) 

Energy 

Demand 

Fixed 

Month 

Charges 

Charges 

Charges 

Taxes  Totals 

Jan 

188 

302 

0 

0 

490 

Feb 

170 

302 

0 

0 

472 

Mar 

194 

302 

0 

0 

495 

Apr 

196 

302 

0 

0 

497 

May 

216 

302 

0 

0 

518 

June 

227 

318 

0 

0 

545 

July 

244 

335 

0 

0 

579 

Aug 

246 

327 

0 

0 

573 

Sept 

209 

302 

0 

0 

511 

Oct 

208 

302 

0 

0 

509 

Nov 

186 

302 

0 

0 

488 

Dec 

185 

302 

0 

0 

487 

Tot. 

2,468 

3,697 

0 

0  6 

,165 

★★★★★♦♦★♦★★★♦★♦★★^^★♦★★♦★★★★★★★★★★*********^***************************** 

TABLE  2. 

MONTHLY  TOTALS 

Effective 

Charges 

Energy 

Rate 

Month 

($) 

(kWh) 

{$/kWh) 

Jan 

490 

9,088 

0.05392 

Feb 

472 

8,214 

0.05746 

Mar 

495 

9,345 

0.05301 

Apr 

497 

9,446 

0.05266 

May 

518 

10,444 

0.04961 

June 

545 

10,951 

0.04977 

July 

579 

11,756 

0.04924 

Aug 

573 

11,851 

0.04835 

Sept 

511 

10,069 

0.05072 

Oct 

509 

10,022 

0.05083 

Nov 

488 

9,000 

0.05425 

Dec 

487 

8,928 

0.05452 

Tot. 

6,165 

119,115 

0.05176 

/559-/2Z 


ENERGY  BUDGET  <A> 

Building  :  #1359-LIGHTlNG-OCC  SENSO  08-29-91 

Site  :  FT.  BELVOIR,  VIRGINIA  6100190202 

Prepared  By  :  E  A  C,  PC  BURKE,  VA. 

Carrier  Hourly  Analysis  Program  Page  1  of  1 

It*************************'******************************'**************** 

TABLE  1.  ANNUAL  LOADS 


Component 

(IcBTU) 

(kBTU/sqft)* 

Cooling  Loads  * 

0 

0.000 

Heating  Loads  * 

0 

0.000 

************************************************************************ 

TABLE  2.  ENERGY  BY  SYSTEM  COMPONENT 

< - site  Energy 

- > 

< -  Source  Energy  - > 

Component 

(kBTU)  (kBTU/sqft)* 

(kBTU) 

(kBTU/sqft)* 

Air  System  Fans 

0 

0.000 

0 

0.000 

Cooling  Plants 

0 

0.000 

0 

0.000 

Heating  Plants 

0 

0.000 

0 

0.000 

Pumps 

0 

0.000 

0 

0.000 

»  HVAC  Total 

0 

0.000 

0 

0.000 

Lights 

53,146 

18.518 

53,146 

18.518 

Other  Electric 

160,966 

56.086 

160,966 

56.086 

Misc.  Electric 

0 

0.000 

0 

0.000 

Dorn.  Hot  Water 

0 

0.000 

0 

0.000 

»  Non-HVAC  Total 

214,112 

74.604 

214,112 

74.604 

»  GRAND  TOTAL 

214,112 

74.604 

214,112 

74.604 

*  Notes:  1.  Site 

energy  is  the  actual 

.  energy 

consumed. 

2.  Source  energy  accounts  for  electrical  generating 
inefficiencies.  For  this  study: 

Electric  generating  efficiency  *100.0  % 


3.  Energy  per  unit  floor  area  is  based  on  the  gross 
building  floor  area.  For  this  building: 

Gross  floor  area  =  2,870  sgft 

Conditioned  floor  area  =  2,870  sqft 

4.  Annual  cooling  load  is  the  sum  of  all  cooling  plant 
loads. 

5.  Annual  heating  load  is  the  sum  of  all  primary  and 
auxiliary  heating  plant  loads.  It  does  not  include  the 
domestic  water  heating  load. 

********************* *************************************************** 
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CONSTRUCTION  COST  ESTIMATE 


Project:  Energy  Savings  Opportunity  Survey 

Location:  Control  Tower 
Building  1359 
Fort  Bel voir,  VA 

By:  Engineering  Applications  Consultants 

ECO:  Install  occupancy  sensor  for  conference  room 


QUANTITY 

LABOR 

MATERIAL 

TOTAL 

ITEM 

Number 

Unit 

Per  unit 

Total 

Per  unit 

Total 

COST 

Install  sensor 

1 

each 

$25 

$25 

$60 

$60 

$85 

Remove  existing  switch 

1 

each 

$2 

$2 

- — 

$2 

SUB-TOTAL: 

$27 

$60 

$87 

Labor  Markup:  21% 

$6 

— 

$6 

Taxes:  4.5% 

— 

$3 

$3 

SUB-TOTAL: 

$33 

$63 

$95 

Overhead;  10% 

$3 

$6 

$10 

SUB-TOTAL: 

$36 

$69 

$105 

Profit:  10% 

$4 

$7 

$10 

TOTAL: 

$40 

$76 

$115 

/zV 


ENERGY  CONSERVATION  INVESTMENT  PROGRAM  REPORT 
Discrete  Portion  :  Occupancy  Sensors  09-26-91 

Prepared  By  :  E  A  C,  PC  BURKE,  VA.  60901891.00 

E20-II  Advanced  Economic  Analysis  Program  Page  1  of  2 

..CCID  -  based  (version  1,  level  35). 

************************************************************************* 
STUDY  IDENTIFICATION  BLOCK 


Project  Title 

• 

• 

ESOS 

Installation  Name 

• 

FORT  BELVOIR,  BLDG  1359 

Project  Number 

: 

DACA-31-89-C-0198 

Fiscal  Year 

: 

1991 

Name  of  Analyst 

i 

EAC 

***♦★*★*♦★**★**♦**★*★**★***★★*★★******♦*************************♦******** 
KEY  STUDY  DATES 


ECIP  Economic  Life 

• 

• 

10  (years) 

************************************************************************* 

INVESTMENT  COST  SUMMARY 

Construction  cost 

$ 

115 

SIOH  costs 

$ 

6 

Design  costs 

$ 

0 

Energy  credit  calc 

$ 

109 

Salvage  value  cost 

-$ 

0 

Total  investment  cost 

$ 

109 

ANNUAL  ENERGY  SAVINGS (+)  /  COST(-),  DOE  REGION  3  ,  CENSUS  REGION  3 


Unit  Cost 
Fuel  $/MBTU 

Savings 
MBTU  /  Yr 

Annual 
Savings  $ 

Discount 

Factor 

Discounted 

Savings 

ELEC 

6.07 

0 

1 

6.72 

8 

DIST 

0.00 

0 

0 

8.77 

0 

RESID 

9.97 

0 

0 

8.40 

0 

NAT  G 

0.00 

0 

0 

8.68 

0 

COAL 

0.00 

0 

0 

7.53 

0 

TOTAL 

0 

1 

$ 

8 

NON-ENERGY  ANNUAL 

SAVINGS (+)  /  COST(-] 

I 

Annual 

Discount 

Discounted 

Item 

Savings  $ 

Factor 

Savings 

Demand  Charges 

7 

7.02 

49 

Total  discounted 

savings (+)  /  costs (-] 

> 

$ 

49 
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ENERGY  CONSERVATION  INVESTMENT  PROGRAM  REPORT 
Discrete  Portion  :  Occupancy  Sensors  09-26-91 

Prepared  By  :  E  A  C,  PC  BURKE,  VA.  60901891.00 

E20-II  Advanced  Economic  Analysis  Program  Page  2  of  2 

LCCID  -  based  (version  1,  level  35). 

★  ********************************<^**<>f**************  ********************** 

NON-ENERGY  ONE-TIME  SAVINGS (+)  /  COST(-) 


Item 


One-Time  Year  Discount  Discounted 

Savings  $  Factor  Savings 


No  cost  items. 


Total  discounted  savings {+)  /  costs (-)  $  0 


DISCOUNTED  NON-ENERGY  SAVINGS (+)  /  COST(+)  TOTALS 

Non-energy  annual  savings 

6 

49 

Non-energy  one-time  savings 

$ 

0 

Total  non-energy  savings 

$ 

49 

************************************************************************* 
PROJECT  QUALIFICATION  TESTS 


Project  non-energy  qualification  test. 


Energy  savings  calc 

$ 

3 

Non-energy  savings-to-investment  ratio 

0.10 

(SIR  <  1)  Project  does  not  qualify. 

First  year  Dollar  savings 

$ 

8 

Total  net  discounted  savings 

$ 

57 

Discounted  savings  ratio 

0.53 

(SIR  <  1)  Project  does  not  qualify. 

Simple  payback  period  (years) 

13.26 

BUILDING  1359 


ECO  #7  -  Wall  Insulation 

Description  -  The  wall  assembly  does  not  have  any  insulation.  A  proposed  exterior  wall 
system  will  provide  2"  wall  insulation  (R-11),  which  will  inmprove  U-value 
from  0.4  to  0.074  BTU/hr.  -  Sq.  Ft.  -  °F.  This  improvement  should  provide 
energy  savings  by  reducing  heat  loss  and  heat  gain  through  the  walls. 

Energy  Saved  =31  MBTU/year 

Cost  =  $36,826  (incl.  SIOH) 

SIR  =  0.2 


I35^-IZ7 


ENERGY  BUDGET  <A> 

Building  :  #1359-WALL  INSULATION  08-29-91 

Site  ;  FT.  BELVOIR,  VIRGINIA  6100190202 

Prepared  By  t  E  A  C,  PC  BURKE,  VA. 

Carrier  Hourly  Analysis  Program  Page  1  of  1 

^  ★★★****************<lr****^*^k^^******^*********^************************** 

Stable  i*  annual  loads 


Component 


(kBTU) 


(kBTU/sqft)’*' 


Cooling  Loads  * 
Heating  Loads  * 


225,406 

68,256 


55.725 

16.874 


TABLE  2.  ENERGY  BY  SYSTEM  COMPONENT 


< - Site 

Energy  - > 

<- -  Source 

Energy  - > 

Component 

(kBTU) 

(kBTU/sqft)* 

(kBTU) 

(kBTU/sqft)* 

Air  System  Fans 

25,402 

6.280 

25,402 

6.280 

Cooling  Plants 

44,751 

11.063 

44,751 

11.063 

Heating  Plants 

68,256 

16.874 

68,256 

16.874 

Pumps 

6,945 

1.717 

6,945 

1.717 

»  HVAC  Total 

145,354 

35.934 

145,354 

35.934 

Lights 

63,892 

15.795 

63,892 

15.795 

Other  Electric 

264,784 

65.460 

264,784 

65.460 

Misc.  Electric 

0 

0.000 

0 

0.000 

Dorn.  Hot  Water 

0 

0.000 

0 

0.000 

»  Non-HVAC  Total 

328,677 

81.255 

328,677 

81.255 

»  GRAND  TOTAL 

474,031 

117.189 

474,031 

117.189 

sssssssssssssssssss 

*  Notes:  1.  Site 

energy  is  the 

actual  energy 

consumed. 

2.  Source  energy  accounts  for  electrical  generating 
inefficiencies.  For  this  study: 

Electric  generating  efficiency  «100.0  % 

3.  Energy  per  unit  floor  area  is  based  on  the  gross 
building  floor  area.  For  this  building: 

Gross  floor  area  =  4,045  sqft 

Conditioned  floor  area  =  4,045  sqft 

4.  Annual  cooling  load  is  the  sum  of  all  cooling  plant 
loads* 

5.  Annual  heating  load  is  the  sum  of  all  primary  and 
auxiliary  heating  plant  loads.  It  does  not  include  the 
domestic  water  heating  load. 
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ELECTRIC  POWER  COSTS 


Building  :  #1359-WALL  INSULATION  08-29--91 

Site  ;  FT.  BELVOIR,  VIRGINIA  6100190202 

Prepared  By  :  E  A  C,  PC  BURKE,  VA. 

Carrier  Hourly  Analysis  Program  Page  1  of  1 

************************************************************************ 

TABLE  1.  MONTHLY  COMPONENT  CHARGES  (Dollars) 

Month 

Energy 

Charges 

Demand 

Charges 

Fixed 

Charges 

Taxes  Totals 

Jan 

188 

296 

0 

0  484 

Feb 

171 

296 

0 

0  466 

Mar 

196 

296 

0 

0  491 

Apr 

197 

296 

0 

0  493 

May 

216 

296 

0 

0  512 

June 

224 

313 

0 

0  537 

July 

240 

329 

0 

0  568 

Aug 

242 

321 

0 

0  564 

Sept 

207 

299 

0 

0  506 

Oct 

209 

296 

0 

0  505 

Nov 

189 

296 

0 

0  484 

Dec 

186 

296 

0 

0  482 

Tot. 

2,464 

3,628 

0 

0  6,092 

*.***...*****....«.*. ..«***.*.*.«.««*.«***««i^**.**. ********************* 

TABLE  2. 

MONTHLY  TOTALS 

Effective 

Charges 

Energy 

Rate 

Month 

($) 

(kWh) 

(S/kWh) 

1 . 

Jan 

484 

9,091 

0.05325 

Feb 

466 

8,242 

0.05660 

Mar 

491 

9,437 

0.05206 

Apr 

493 

9,512 

0.05181 

May 

512 

10,418 

0.04910 

June 

537 

10,823 

0.04965 

July 

568 

11,561 

0.04914 

Aug 

564 

11,684 

0.04823 

Sept 

506 

10,009 

0.05056 

Oct 

505 

10,079 

0.05006 

Nov 

484 

9,103 

0.05320 

Dec 

482 

8,967 

0.05370 

Tot. 

6,092 

118,926 

0.05122 

CONSTRUCTION  COST  ESTIMATE 


reject:  Energy  Savings  Opportunity  Survey 


Location:  Control  Tower 
Building  1359 
Port  Belvoir,  VA 


Engineering  Applications  Consultants 


Add  2"  of  insulation  to  exterior  walls 


ITEM 

QUANTITY 

Number  Unit 

LABOR 

Per  unit  Total 

MATERIAL 

Per  unit  Total 

TOTAL 

COST 

Install  exterior  insulation 

4259 

eg.  ft* 

$3.18 

$13,543 

$2.80  $11,924 

$25,467 

SUB-TOTAL; 

$13,543 

$11,924 

$25,467 

abor  Markup:  21% 

$2,844 

— 

$2,844 

L'axes:  4*5% 

— 

$537 

$537 

*SUB-TOTAL: 

$16,387 

$12,461 

$28,848 

Overhead:  10% 

$1,639 

$1,246 

$2,885 

SUB-TOTAL: 

$18,025 

$13,707 

$31,732 

Profit:  10% 

$1,803 

$1,371 

$3,173 

TOTAL: 

$19,828 

$15,078 

$34,906 

135^-  ISO 


ENERGY  CONSERVATION  INVESTMENT  PROGRAM  REPORT 
Discrete  Portion  :  Wall  Insulation  09-26-91 

Prepared  By  :  E  A  C,  PC  BURKE,  VA.  60901891.00 

E20-II  Advanced  Economic  Analysis  Program  Page  1  of  2 

XCID  -  based  (version  1,  level  35). 

************************************************************************* 
STUDY  IDENTIFICATION  BLOCK 


Project  Title 

Installation  Name 

Project  Number 

Fiscal  Year 

Name  of  Analyst 

e 

• 

# 

e 

: 

• 

• 

• 

• 

ESOS 

FORT  BELVOIR,  BLDG  1359 
DACA-31-89-C-0198 

1991 

EAC 

KEY  STUDY  DATES 

ECIP  Economic  Life 

• 

# 

25  (years) 

★★************★**♦★★★*♦****★**********★*★★★♦******♦***★★***★*★******♦**** 

INVESTMENT  COST  SUMMARY 

Construction  cost 

$ 

34906 

SIOH  costs 

$ 

1920 

Design  costs 

$ 

2094 

Energy  credit  calc 

$ 

35028 

Salvage  value  cost 

-$ 

0 

Total  investment  cost 

$ 

35028 

»**************************«>★******************★*******★**★*★************ 
ANNUAL  ENERGY  SAVINGS (+)  /  COST(-),  DOE  REGION  3  ,  CENSUS  REGION  3 


Unit  Cost 

Savings 

Annual 

Discount 

Discounted 

Fuel 

$/MBTU  MBTU  /  Yr 

Savings  $ 

Factor 

Savings 

ELEC 

6.07 

1 

7 

11.37 

76 

DIST 

0.00 

0 

0 

17.06 

0 

RESID 

9.97 

29 

293 

16.85 

4939 

NAT  G 

0.00 

0 

0 

17.52 

0 

COAL 

0.00 

0 

0 

13.34 

0 

TOTAL 

31 

300 

$  5015 

NON-ENERGY  ANNUAL  SAVINGS (+) 

/  COST(-) 

Annual 

Discount 

Discounted 

Item 

Savings  $ 

Factor 

Savings 

Demand  Charges 

69 

11.65 

804 

Total 

discounted  savings  (■)■) 

/  costs (-) 

$  804 

135‘1-lil 


ENERGY  CONSERVATION  INVESTMENT  PROGRAM  REPORT 
Discrete  Portion  :  Wall  Insulation  09-26-91 

Prepared  By  :  E  A  C,  PC  BURKE,  VA,  60901891.00 

E20-II  Advanced  Economic  Analysis  Program  Page  2  of  2 

LCCID  -  based  (version  1,  level  35). 

★♦♦★*************************^*************************’*f***********^***** 
NON-ENERGY  ONE-TIME  SAVINGS (+)  /  COST(-) 


One-Time  Year  Discount  Discounted 

Item  Savings  $  Factor  Savings 


No  cost  items. 


Total  discounted  savings (+)  /  costs (-) 


$  0 


*♦*★♦* *********<^*************************************** ****************** 
DISCOUNTED  NON-ENERGY  SAVINGS (+)  /  COST(+)  TOTALS 


Non-energy  annual  savings 
Non-energy  one-time  savings 

Total  non-energy  savings  $ 


$  804 

$  0 


PROJECT  QUALIFICATION  TESTS 


Project  non-energy  qualification  test. 

Energy  savings  calc  $  1655 

Non-energy  qualification  not  applicable. 

First  year  Dollar  savings  $  369 

Total  net  discounted  savings  $  5819 

Discounted  savings  ratio  0.17 

(SIR  <  1)  Project  does  not  qualify. 

Simple  payback  period  (years)  94.98 


I3S9-I3Z. 


ECO  #8  -  Double  Insulated  Glass 

Description  -  This  is  another  proposed  building  envelope  improvement  to  reduce  energy 

usage.  Existing  single  galss  windows  (U-value  1.0)  will  be  replaced  by  double 
glassed  windows  with  a  U-value  of  0.58. 

Energy  Saved  =  4  MBTU/year 

Cost  =  $5,129  (incl.  SIOH) 

SIR  =  0.2 


135'^-  J33 


ENERGY  BUDGET  <A> 


Building  :  #1359-DOUBLE  GLAZED  WIND  08-29-91 

Site  :  FT.  BELVOIR,  VIRGINIA  6100190202 

Prepared  By  :  E  A  C,  PC  BURKE,  VA. 

Carrier  Hourly  Analysis  Program  Page  1  of  1 

TABLE  1.  ANNUAL  LOADS 

Component 

(kBTU) 

(kBTU/sqft)* 

Cooling  Loads  * 

226,109 

55.898 

Heating  Loads  * 

63,855 

15.786 

************************************************************************ 

TABLE  2.  ENERGY  BY 

SYSTEM  COMPONENT 

< - Site  Energy - > 

< -  Source  Energy  - > 

Component 

(kBTU)  (kBTU/sqft)* 

(kBTU) 

(kBTU/sqft)* 

Air  System  Fans 

25,379 

6.274 

25,379 

6.274 

Cooling  Plants 

44,793 

11.074 

44,793 

11.074 

Heating  Plants 

63,855 

15.786 

63,855 

15.786 

Pumps 

6,978 

1.725 

6,978 

1.725 

»  HVAC  Total 

141,005 

34.859 

141,005 

34.859 

Lights 

63,892 

15.795 

63,892 

15.795 

other  Electric 

264,784 

65.460 

264,784 

65.460 

Misc.  Electric 

0 

0.000 

0 

0.000 

Dorn.  Hot  Water 

0 

0.000 

0 

0.000 

»  Non-HVAC  Total 

328,677 

81.255 

328,677 

81.255 

»  GRAND  TOTAL 

469,682 

116.114 

469,682 

116.114 

*  Notes:  1. 

2. 


3. 


4* 

5. 


Site  energy  is  the  actual  energy  consumed. 

Source  energy  accounts  for  electrical  generating 
inefficiencies.  For  this  study: 

Electric  generating  efficiency  =100.0  % 

Energy  per  unit  floor  area  is  based  on  the  gross 
building  floor  area.  For  this  building: 

Gross  floor  area  =  4,045  sgft 

Conditioned  floor  area  =  4,045  sqft 

Annual  cooling  load  is  the  sum  of  all  cooling  plant 
loads. 

Annual  heating  load  is  the  sum  of  all  primary  and 
auxiliary  heating  plant  loads.  It  does  not  include  the 
domestic  water  heating  load. 


ELECTRIC  POWER  COSTS 

Building  s  #1359-DOUBLE  GLAZED  WIND  08-29-91 
Site  s  FT.  BELVOIR,  VIRGINIA  6100190202 
Prepared  By  ;  E  A  PC  BURKE,  VA. 

Carrier  Hourly  Analysis  Program  Page  1  of  1 
************************************************************************ 
TABLE  1.  MONTHLY  COMPONENT  CHARGES  (Dollars) 


Month 


Energy 

Charges 


Demand 

Charges 


Fixed 

Charges 


Taxes 


Totals 


Jan 

Feb 

Mar 

Apr 

May 

June 

July 

Aug 

Sept 

Oct 

Nov 

Dec 


Tot. 

2,464  3,622 

0 

0  6,087 

iilliri,*********************************************  ****************  ******* 

TABLE  2.  MONTHLY  TOTALS 

Month 

Charges 

($) 

Energy 

(kWh) 

Effective 

Rate 

($/kWh) 

Jan 

484 

9,092 

0.05319 

Feb 

466 

8,246 

0.05653 

Mar 

491 

9,452 

0.05196 

Apr 

492 

9,516 

0.05175 

May 

511 

10,419 

0.04906 

June 

537 

10,817 

0.04963 

July 

567 

11,550 

0.04913 

Aug 

563 

11,674 

0.04822 

Sept 

506 

10,006 

0.05054 

Oct 

504 

10,085 

0.05000 

Nov 

484 

9,110 

0.05313 

Dec 

481 

8,974 

0.05362 

Tot. 

6,087 

118,941 

0.05118 

**********************************i*r******W****************************** 
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CONSTRUCTION  COST  ESTIMATE 


reject:  Energy  Savings  Opportunity  Survey 


Location:  Control  Tower 
Building  1359 
Fort  Bel voir,  VA 


Engineering  Applications  Consultants 

Replace  single  glaze  windows  with  double  glaze  windows 


ITEM 

QUANTITY 

Number  Unit 

LABOR 

Per  unit  Total 

MATERIAL 

Per  unit  Total 

TOTAL 

COST 

Install  windows 

(3x4) 

10 

each 

$38 

$380 

$250 

$2,500 

$2,880 

Install  windows 

(3x3) 

2 

each 

$27 

$54 

$220 

$440 

$494 

Remove  windows 

12 

each 

$29 

$348 

— - 

— 

SUB-TOTAL: 

$782 

$2,940 

$3,374 

.  abor  Markup:  21% 

$164 

— 

$164 

^axes:  4.5% 

— 

$132 

$132 

SUB-TOTAL: 

$946 

$3,072 

$3,671 

Overhead:  10% 

$95 

$307 

$402 

SUB-TOTAL: 

$1,041 

$3,380 

$4,072 

Profit:  10% 

$104 

$338 

$442 

TOTAL: 

$1,145 

$3,717 

$4,514 

/35f-/36 


ENERGY  CONSERVATION  INVESTMENT  PROGRAM  REPORT 
Discrete  Portion  :  Double  Glazed  Window 
Prepared  By  i  E  A  C,  PC  BURKE,  VA. 

1)20-11  Advanced  Economic  Analysis  Program 
LCCID  -  based  (version  1,  level  35). 

]*****  It***  **11*  ********  it**  it************  ********  ***************  ************* 

STUDY  IDENTIFICATION  BLOCK 


09-26-91 
60901891.00 
Page  1  of  2 


Project  Title 
Installation  Name 
Project  Number 
Fiscal  Year 
Name  of  Analyst 


ESOS 

FORT  BELVOIR,  BLDG  1359 

DACA-31-89-C-0198 

1991 

EAC 


************************************************************************* 

KEY  STUDY  DATES 


ECIP  Economic  Life 

• 

• 

25  (years) 

************************************************************************* 

INVESTMENT  COST  SUMMARY 

Construction  cost 

$ 

4862 

SIOH  costs 

$ 

267 

Design  costs 

$ 

292 

Energy  credit  calc 

$ 

4879 

Salvage  value  cost 

-$ 

0 

Total  investment  cost 

$ 

4879 

************************************************************************* 
ANNUAL  ENERGY  SAVINGS {+)  /  COST(-),  DOE  REGION  3  ,  CENSUS  REGION  3 


Unit  Cost  Savings  Annual  Discount  Discounted 

Fuel  $/MBTU  MBTU  /  Yr  Savings  $  Factor  Savings 


ELEC 

DIST 

RESID 

NAT  G 

COAL 

6.07 

0.00 

9.97 

0.00 

0.00 

0 

0 

4 

0 

0 

0 

0 

44 

0 

0 

11.37 

17.06 

16.85 

17.52 

13.34 

0 

0 

739 

0 

0 

TOTAL 

4 

44 

$ 

739 

************************************************************************* 

NON-ENERGY  ANNUAL 

SAVINGS {+)  /  COST(-) 

Annual 

Discount 

Discounted 

Item 

Savings  $ 

Factor 

Savings 

Maintenance 

6 

11.65 

70 

Total  discounted 

savings  (-f)  / 

costs (-) 

$ 

70 
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ENERGY  CONSERVATION  INVESTMENT  PROGRAM  REPORT 
Discrete  Portion  :  Double  Glazed  Window  09-26-91 

Prepared  By  ;  E  A  C,  PC  BURKE,  VA.  60901891.00 

E20-II  Advanced  Economic  Analysis  Program  Page  2  of  2 

LCCID  -  based  (version  1,  level  35). 

************★*********•*****★*************************'**************'***** 
NON-ENERGY  ONE-TIME  SAVINGS (+)  /  COST(-) 


One-Time  Year  Discount  Discounted 

Item  Savings  $  Factor  Savings 


No  cost  items. 


Total  discounted  savings (+)  /  costs {-)  $  0 


************************************************************************* 
DISCOUNTED  NON-ENERGY  SAVINGS (+)  /  COST(+)  TOTALS 


Non-energy  annual  savings  S  70 

Non-energy  one-time  savings  $  0 

Total  non-energy  savings  $  70 


*************************************★**********★'»*********************** 
PROJECT  QUALIFICATION  TESTS 


Project  non-energy  qualification  test* 

Energy  savings  calc  $  244 

Non-energy  qualification  not  applicable. 

First  year  Dollar  savings  $  50 

Total  net  discounted  savings  $  809 

Discounted  savings  ratio  0.17 

(SIR  <  1)  Project  does  not  qualify. 

Simple  payback  period  (years)  97.84 


/55‘?-/3S 


FORT  BELVOIR  BUILDING  1359 


RADIATOR 

CONTROL  VALVES 

COST 

896 

SIOH 

49 

DESIGN 

54 

ENERGY 

ELEC 

NBTU 

0 

SAVINGS 

OIL  ANNUAL 

NBTU  % 

25  244 

NON- 

DISCNTD  ANNUAL 

%  % 

2943  0 

ENERGY 

DISCNTD 

$ 

0 

DOLLAR  SAVINGS 

1st  YEAR  DISCOUNTE 

244  2943 

CLG.  INSUL 

502 

28 

30 

2 

7 

77 

1240 

31 

361 

108 

1601 

WEATHER- 

STRIPPING 

685 

38 

0 

0 

21 

212 

922 

51 

209 

263 

1131 

NIGHT- 

SETBACK 

1126 

62 

68 

13 

7 

150 

1554 

0 

0 

150 

1554 

REFLECTORS 

728 

40 

0 

6 

-2 

18 

95 

93 

847 

111 

943 

TOTALS 

3937 

217 

151 

21 

58 

701 

6754 

175 

1417 

876 

8172 

/55>?-/3'? 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 


LOCATION:  FORT  BELVOIR _  region  no.  3 _ 

PROJECT  ENERGY  SAVINGS  OPPORTUNITY  SURVEY 


DISCRETE  PORTION  NAME  BUILDING  1359  -  TOTAL  ALL  SCO’s 


PROJECT  NUMBER  DACA-31-89-C-0198 

_  FISCAL  YR.  1991 _ 


ANALYSIS  DATE 


AUGUST  1991 


ECONOMIC  LIFE 


YEARS  PREPARED  BY_ 


EAC 


1.  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SIOH 

C.  DESIGN  COST 

D.  SALVAGE  VALUE 

E.  TOTAL  INVESTMENT  (lA  +  IB  +  1C  -  ID) 


2.  ENERGY  SAVINGS  (  +  )  /  COST  (-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  OMIT  COST  AND  DISCOUNTED  SAVINGS 


COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

MBTU/YRf2> 

FACTOR  r4> 

SAVINGS 

A. 

rLHC 

S  6.07 

21 . . 

s 

$ _ 

B. 

BIST 

S^r53 

s 

$ _ 

C. 

HESID 

«-9.97 

s  .  .-s:-! 

58 

s 

$ 

D. 

N6 

$ 

$ _ 

S. 

COAL 

s 

s 

$ _ 

F. 

TOTAL 

79 

S  701 

$_ 

6,754 

3. 

HONENERGY  SAVINGS  (  +  ) 

/  COST  (-) 

s. 

s. 

$. 

s. 


■1..937. 


s  A. 305 


A.  ANNUAL  RECURRING  (+/-)  S  175 

(1)  DISCOUNT  FACTOR  (TABLE  A)  _ 

(2)  DISCOUNTED  SAVING/ COST  (3A  X  3A1)  $  1.417 

B.  NONRECURRING  SAVINGS  (-t-)  /  COST  (-) 


ITEM 


SAVINGS  (-f)  YEAR  OF  DISCOUNT  DISCOUNTED  SAV- 

COST  OCCUR.  (2'l  FACTORf3>  INGS(-K)  COST(-)  (4) 


(1)  5 

(2)  5 

(3)  $, 


S. 

f 

s. 


(4)  TOTAL  $ _  $ _ _ 

C.  TOTAL  NONEHERGY  DISCOUNTED  SAVINGS (+) /COST {-)  (3A2+3Bd4)  $ _ 

D.  PROJECT  MONENERGY  QUALIFICATION  TEST 

(1)  251  MAX  HONENERGY  CALC  (2FS  x  .33)  $ _ 

a.  IF  3D1  IS  «  OR  >  3C  GO  TO  ITEM  4 

b.  IF  3D1  IS  <  3C  CALC  SIR  »  (2F5+301)  -  IE  *  _ 

e.  IF  3D1  IS  3  >  1  GO  TO  ITEM  4 

D.  IP  301  IS  <  1  PROJECT  DOBS  NOT  QUALIFY 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2F3  +  3A  +  (3Bld  -  YEARS  ECONOMIC  LIFE)  S  876 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+3C)  3  8,171 

6.  DISCOUNTED  SAVINGS  RATION  (IF  <  1  PROJECT  DOES  MOT  QUALIFY)  (SIR)  *  (5-lE)  *  l,i9_ 


]35<=I~N0 


BUILDINGS  1  TO  60 
GENERAL  OFFICERS'  QUARTERS 
(TYPICALS) 


Fuel  Conversion: 


Description  -  Existing  oil-fired  boilers  used  for  heating  and  oil-fired  water  heaters  are 

proposed  to  be  replaced  by  gas-fired  boilers  and  water  heaters  respectively. 

Energy  Saved  =  1,607  MBTU/year 

Cost  =  $  520,753  (incl.  SIOH) 


(Qa/Ve-r€^S  I  'rH-a.ou^'+  Gc 


Bldg 

No. 

Location 

Complex 

Code 

Bed¬ 

rooms 

Sq  Ft 

Year 

1 

Fairfax  Drive 

OX 

5 

7,262^ 

35 

2 

Fairfax  Drive 

OX 

5 

4,803- 

34 

3 

Fairfax  Drive 

OX 

5 

3,461'- 

34 

4 

Fairfax  Drive 

OX 

5 

4,803 

34 

5 

Fairfax  Drive 

3X 

4/SP 

3,575^ 

35 

6 

Fairfax  Drive 

3X 

4 

3,295- 

34 

7 

VVoodlawn  Drive 

3X 

4 

3,575 

35- 

8 

Woodlawn  Drive 

3X 

4 

3,575 

35 

9 

VVoodlawn  Drive 

3X 

4 

3,295 

34 

10 

Woodlawn  Drive 

3X 

4 

3,575 

35 

11 

Woodlawn  Drive 

3X 

4 

3,295 

34 

12 

Woodlawn  Drive 

3X 

4/SP 

3,473'^ 

35 

13 

Woodlawn  Drive 

OX 

5 

4,803 

34 

14 

Woodlawn  Drive 

3X 

5 

4,803 

34 

15 

Woodlawn  Drive 

3X 

5 

4,803 

34 

16 

Woodlawn  Drive 

OX 

5 

4,803 

34 

17 

Woodlawn  Drive 

3X 

5 

4,803 

34 

18 

Woodlawn  Drive 

3X 

5 

4,803  - 

34 

19 

Woodlawn  Drive 

3X 

5 

3,461- 

34 

21 

Mason  Drive 

3X 

4/SP 

3,473 

35 

22 

Mason  Drive 

3X 

4 

3,257  - 

34 

23 

Mason  Drive 

3X 

4/SP 

3,473 

35 

24 

Mason  Drive 

3X 

4/SP 

3,473 

34 

25 

Mason  Drive 

3X 

4 

3,257 

34 

26 

Mason  Drive 

3X 

4 

3,257 

34 

27 

Mason  Drive 

3X 

4/SP 

3,575 

35 

28 

Mason  Drive 

3X 

4/SP 

3,575 

.  35 

29 

Mason  Drive 

3X 

4 

3,295 

34 

30 

Mason  Drive 

3X 

4  ' 

3,575 

35 

31 

Mason  Drive 

3X 

4 

3,295 

34 

32 

Mason  Drive 

3X 

4/SP 

3,575 

35 

33 

Mason  Drive 

3X 

4 

3,295 

34 

34 

Belvoir  Drive 

3X 

4 

3,295 

34 

35 

Belvoir  Drive 

3X 

4 

3,575 

35 

36 

Belvoir  Drive 

3X 

4 

3,295 

34 

37 

Belvoir  Drive 

3X 

4 

3,575 

35 

38 

Belvoir  Drive 

3X 

4 

3,575 

35 

39 

Belvoir  Drive 

3X 

4 

3,295 

34 

40 

Belvoir  Drive 

3X 

4 

3,295 

34 

41 

Belvoir  Drive 

3X 

4 

3,575 

35 

42 

Belvoir  Drive 

3X 

4 

3,575 

34 

43 

Belvoir  Drive 

3X 

4/SP 

3,575 

35 

44 

Belvoir  Drive 

3X 

4/SP 

3,575 

35 

45 

Belvoir  Drive 

3X 

4 

3,295 

34 

46 

Belvoir  Drive 

3X 

4/SP 

3,575 

35 

47 

Belvoir  Drive 

3X 

4 

3,295 

34 

lA 


Bldg 

No. 

Location 

Complex 

Code 

Bed¬ 

rooms 

Sq  Ft 

Yea, 

48 

Belvoir  Drive 

3X 

4/SP 

3,575 

35 

49 

Belvoir  Drive 

3X 

4 

3,295 

34 

50 

Belvoir  Drive 

3X 

'4/SP 

3,575 

35 

51 

Belvoir  Drive 

3X 

4 

3,295 

34 

52 

Fairfax  Drive 

3X 

5 

4,803 

34 

53 

Fairfax  Drive 

OX 

5 

4,803 

34 

54 

Fairfax  Drive 

OX 

5 

4,803 

34 

55 

Fairfax  Drive 

OX 

5 

4,803 

34 

56 

Fairfax  Drive 

3X 

5 

4,803 

34 

57 

Fairfax  Drive 

3X 

5 

4,803 

34 

58 

Fairfax  Drive 

OX 

5 

4,803 

34 

59 

Fairfax  Drive 

OX 

5 

4,803 

34 

60 

Fairfax  Drive 

^  _  1.  .  .  J 

OX 

A 

5 

4,803 

34 

15 


QUARTERS  1-60 
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DESIGN  PARAMETERS,  SHGs 

Location  :  FT.  BELVOIR,  VIRGINIA  04-27-91 
Prepared  By  :  E  A  C  6100190202 
Carrier  Hourly  Analysis  Program  Page  1  of  1 
*★***★★*★★★*★*★*★****★★★★*******’►*******************  **^’*f****’^******  ****** 


DESIGN  WEATHER  PARAMETERS 


City  Name •••••••••••••••••••«••••«••••  FT «  BELVOIR 

Location.  . . . . t  VIRGINIA 

Latitude .  38.4  deg 

Elevation . s  69.0  ft 

Summer  Design  Dry  Bulb  Temp . ;  90.0  F 

Summer  Design  Wet  Bulb  Temp . :  75.0  F 

Daily  Temperature  Range . ;  23.0  F 

Winter  Design  Dry  Bulb  Temp . :  12.0  F 

Atmospheric  Clearness  Number . :  1.00 


TABLE  1.  MAXIMUM  SOLAR  HEAT  GAINS  -  AVERAGE  DAYS 

(BTU/hr/sqft) 


Month  1 

NE 

E 

SE 

S 

SW 

W 

NW 

N 

Hor 

Jan 

24.2 

61.1 

97.3 

110.1 

97.3 

61.1 

24.2 

24.2 

80.0 

Feb 

31.8 

74.8 

105.7 

113.8 

105.7 

74.8 

31.8 

31.8 

107.2 

Mar 

40.8 

87.0 

106.9 

108.0 

106.9 

87.0 

40.8 

40.8 

136.8 

Apr 

60.0 

97.4 

104.4 

97.2 

104.4 

97.4 

60.0 

49.3 

164.3 

May 

74.9 

103.0 

98.4 

84.0 

98.4 

103.0 

74.9 

54.9 

181.8 

Jun 

85.1 

109.3 

97.5 

79.2 

97.5 

109.3 

85.1 

57.9 

195.2 

Jul 

80.6 

106.7 

98.1 

81.4 

98.1 

106.7 

80.6 

56.4 

189.3 

Aug 

69.1 

104.1 

105.7 

94.4 

105.7 

104.1 

69.1 

52.2 

177.6 

Sep 

52.3 

99.3 

114.8 

111.6 

114.8 

99.3 

52.3 

45.4 

158.1 

Oct 

36.4 

88.3 

117.7 

122.9 

117.7 

88.3 

36.4 

36.4 

128.2 

Nov 

26.7 

66.5 

101.8 

113.3 

101.8 

66.5 

26.7 

26.7 

89.4 

Dec 

21.4 

53.0 

87.6 

100.9 

87.6 

53.0 

21.4 

21.4 

68.4 

TABLE  2.  MAXIMUM  SOLAR  HEAT  GAINS  -  DESIGN  DAYS 

(BTU/hr/sgft ) 


Month  1 

NE 

E 

SE 

S 

SW 

W 

NW 

N 

Hor 

Jan 

20.4 

158.9 

243.9 

253.8 

243.9 

158.9 

20.4 

20.4 

142.0 

Feb 

53.0 

189.1 

246.5 

237.5 

246.5 

189.1 

53.0 

24.7 

187.7 

Mar 

95.9 

219.8 

234.5 

200.7 

234.5 

219.8 

95.9 

29.4 

229.0 

Apr 

141.6 

224.4 

200.1 

146.7 

200.1 

224,4 

141.6 

34.1 

256.0 

May 

166.1 

220.1 

170.7 

104.6 

170.7 

220,1 

166.1 

37.4 

268.0 

Jun 

173.2 

215.4 

156.7 

87.8 

156.7 

215,4 

173.2 

47.4 

269.7 

Jul 

163.7 

215.7 

166.5 

101.4 

166.5 

215.7 

163.7 

38,3 

264.7 

Aug 

136.4 

216.6 

193.1 

141.7 

193.1 

216.6 

136.4 

35.8 

251.3 

Sep 

90.3 

207.2 

224.7 

194.9 

224.7 

207.2 

90.3 

30.6 

221.4 

Oct 

52.0 

182.7 

238.2 

230.6 

238.2 

182.7 

52.0 

25.5 

184.4 

Nov 

20.7 

156.1 

239.8 

249.9 

239.8 

156.1 

20.7 

20.7 

141.3 

Dec 

18.5 

141.9 

236.4 

254.2 

236.4 

141.9 

18.5 

18.5 

122.2 

IP 


MASTER  SCHEDULE  SUMMARY  Page  1 
Prepared  By  :  E  A  C  04-14-91 
'arrier  Hourly  Analysis  Program  6100190202 
************************************************************************ 


MASTER  SCHEDULE  1.  OCCUPANCY  Hourly  Percentages 


Hour - > 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

Weekday 

100 

100 

100 

100 

100 

100 

100 

50 

30 

30 

30 

30 

Saturday 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

Sunday 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

DESIGN 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

Hour - >  1 

12 

1  1 

1  14  1 

1 

1 

1  17  1 

1 

1  1 

o 

CM 

1 

I 

1 

Weekday 

50 

30 

30 

30 

30 

50 

70 

100 

100 

100 

100 

100 

Saturday 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

Sunday 

100 

100 

100 

100 

100 

mo 

100 

100 

100 

100 

100 

100 

DESIGN 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

MASTER  SCHEDULE  2.  HOT  WATER  Hourly  Percentages 


Hour - >  1 

1  0  1 

1  1 1 

1  2 

1  3  1 

1  ^ 

1  5  1 

1  6  j 

1  7 

1  8  1 

1  9  1 

1  10  1 

Weekday 

0 

0 

0 

0 

0 

100 

100 

100 

80 

60 

30 

10 

Saturday 

0 

0 

0 

0 

0 

0 

100 

100 

100 

100 

70 

70 

Sunday 

0 

0 

0 

0 

0 

0 

100 

100 

100 

100 

70 

70 

DESIGN 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

|flour - >  1 

1  12  1 

1  13  1 

1  14  1 

15 

1  15  1 

1  17 

1  18  i 

1  18 

1  20 

1  21  1 

1  22  1 

1 

Weekday 

10 

10 

10 

10 

10 

30 

30 

30 

30 

60 

40 

20 

Saturday 

10 

10 

10 

10 

10 

10 

10 

30 

30 

30 

30 

10 

Sunday 

10 

10 

10 

10 

10 

10 

10 

30 

30 

30 

30 

10 

DESIGN 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

*i,i.i,i,i,*i.i,i,i,i,i,i,*i.*i,*i,*i,*i.*i,**********i,*******i>*i.**i,******i>*******i,******* 

MASTER  SCHEDULE  3  - 

►  EMPTY 

Hourly  Percentages 

Hour - >  1 

1  0 

1 

1  2  1 

1  ^  1 

1  ^ 

1  ^ 

1  6  1 

1  7 

1  8  j 

1  9 

M 

O 

1 

Weekday 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

Saturday 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

Sunday 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

DESIGN 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

Hour - > 

1  12  1 

1  13  1 

1  14  1 

1  15 

1 

1  17  1 

1  18  1 

1 

1  20  1 

1 

1  22  1 

1  23 

Weekday 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 
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100 

100 

100 

100 

100 
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100 

100 
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100 
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100 

100 

DESIGN 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

★★****★****★**★****★★★♦*********♦********★*★*★**★★******★*★***★★★*★***** 


SIMPLE  SPACE  DESCRIPTION 

Space  Name  :  OFFICERS'  QUARTERS  TYP  A  04-14-91 
Prepared  By  :  E  A  C  6100190202 
Carrier  Hourly  Analysis  Program  Page  1  of  1 
************************************************************************* 


Walls 

Roof 

Glass 

U-Value 

:  0.300 

0.200 

0.500 

Building  Weight 

:  M 

Weight 

:  M 

M 

Glass  Factor 

:  0.80 

Color 

:  M 

M 

Internal  Shades 

?  N 

People 

:  sqft/person 

=  533.0 

Schedule 

=  1  Activity  Level  =  1 

Lights 

:  W/sgft 

*  0.00 

Schedule 

=  1  Wattage  Mult.  =1.00 

:  Fixture  Type 

=  1 

Recessed, 

not  vented 

SPACE  NAME 

Exposure 
Wall  Area 
Glass  Area 


=  OFFICERS'  QUAKTERS  TYP  A 

:  NE  E 
:  4,631.0  0.0 
;  367.0  0.0 


Floor  Area 
Roof  Area 
Current 
Elements 


4,803.0  sgft 
1,648.0  sgft 

In, Gr , Gl 


ADDITION7U.  ELEMENT  -  Infiltration 


Cooling  :  0.00  CFM/sgft  =  0  CFM 
Heating  :  0.10  CFM/sgft  =  480  CFM 
Typical  :  0.10  CFM/sgft  =  480  CFM 


*********************************1^********************^****************** 
ADDITIONAL  ELEMENT  -  Ground 


Slab  Floor  Area  =  1,120.0  sgft 

Perimeter  *  136.0  ft 

Depth  =  4.0  ft 

************************************************************************* 
ADDITIONAL  ELEMENT  -  Glass 


U-Value  =  0.640  BTU/hr/sgft/F  Exposure  =  S 

Glass  Factor  =  0.52  Area  =  98.0  sgft 

Internal  Shades  ?  N 
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SIMPLE  SPACE  DESCRIPTION 

Space  Name  ;  OFFICERS’  QUARTERS  TYP  B  04-14-91 
Prepared  By  :  E  A  C  6100190202 
;arrier  Hourly  Analysis  Program  Page  1  of  1 
★*****★★***♦*********♦********★★***★****★***★★**★★*****★*****★★*****★**★★ 


U-Value 

Weight 

Color 


Walls  Roof 

0.300  0.200 

M  M 

M  M 


Glass 

0.500  Building  Weight  :  M 

Glass  Factor  :  0.80 

Internal  Shades  ?  N 


People  :  sqft /person 
Lights  :  W/sqft 

:  Fixture  Type 


533.0  Schedule  =  1  Activity  Level  *  1 

0.00  Schedule  *  1  Wattage  Mult.  =  1.00 

1  Recessed,  not  vented 


SPACE  NAME 

Exposure 
Wall  Area 
Glass  Area 


=  OFFICERS’  QUARTERS  TYP  B 

:  NE  £ 
:  3,730.0  0.0 
:  304.0  0.0 


Floor  Area 
Roof  Area 
Current 
Elements 


3,295.0  sqft 
1,340.0  sqft 

In,Gr,Gl 


***★*★***************★★★★★★★★♦*★****★***★★******★*****★***********★★★**★* 


ADDITIONAL  ELEMENT  -  Infiltration 


Cooling  :  0.00  CFM/sgft  =  0  CFM 
Heating  ;  0.10  CFM/sqft  =  340  CFM 
Typical  :  0.10  CFM/sgft  =  340  CFM 


******★**★**★***•*****★♦★******♦★****♦**★★*****★★**★********★★*★**★**★**** 
ADDITIONAL  ELEMENT  -  Ground 


Slab  Floor  Area 

Perimeter 

Depth 


1,080.0  sqft 
136.0  ft 
4.0  ft 


ADDITIONAL  ELEMENT  -  Glass 


U-Value  =  0.640  BTU/hr/sqft/F  Exposure  =  S 

Glass  Factor  =  0.52  Area  =  90.0  sqft 

Internal  Shades  ?  N 


★  ***************************************************5»r******************** 


‘f 


SIMPLE  SPACE  DESCRIPTION 

Space  Name  :  OFFICERS*  QUARTERS  TYP  C  04-14-91 
Prepared  By  :  E  A  C  6100190202 
Carrier  Hourly  Analysis  Program  Page  1  of  1 


Walls 

Roof 

Glass 

U-Value 

:  0.300 

0.200 

0.500 

Building  Weight 

:  M 

Weight 

:  M 

M 

Glass  Factor 

;  0.80 

Color 

:  M 

M 

Internal  Shades 

?  N 

People 

;  sqft/person 

*  533.0 

Schedule 

=  1  Activity 

Level  =  1 

Lights 

;  W/sqft 

=  0.00 

Schedule 

=  1  Wattage  Mult.  =  1.00 

;  Fixture  Type 

*  1 

Recessed, 

not  vented 

SPACE  NAME 

Exposure 
Wall  Area 
Glass  Area 


=  OFFICERS’  QUARTERS  TYP  C 

:  NE  E 
:  3,603.0  0.0 
:  410.0  0.0 


Floor  Area 
Roof  Area 
Current 
Elements 


3,575.0  sqft 
1,100.0  sqft 

In , Gr , Gl 


ADDITIONAL  ELEMENT  -  Infiltration 


Cooling  :  0.00  CFM/sqft  =  0  CFM 
Heating  :  0.13  CFM/sqft  =  455  CFM 
Typical  :  0.13  CFM/sqft  =  455  CFM 


ADDITIONAL  ELEMENT  -  Ground 


Slab  Floor  Area  =  1,100.0  sqft 

Perimeter  =  136.0  ft 

Depth  =  4.0  ft 


***ilr**************************W******  **★*★*  ife  **********  ★***^************** 

ADDITIONAL  ELEMENT  -  Glass 


U-Value  =  0.640  BTU/hr/sqft/F  Exposure  «  S 

Glass  Factor  *  0.52  Area  =  171.0  sqft 

Internal  Shades  ?  N 
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AIR  SYSTEM  DESCRIPTION 

Name  ;  QUARTER  #1  04-28-91 

Carrier  Hourly  Analysis  Program  6100190202 

'repared  By  :  E  A  C  Page  1  of  2 

★  ★★★★★★★★★★******************************************’*f****************** 


1.  SYSTEM  NAME  AND  TYPE 


System  Name 
System  Class 
System  Type 
Operation  Type 
Type  of  Heating 


=  QUARTER  #1 
=  Constant  Volume 

=  (SZCV)  Single  Zone  Constant  Volume 
=  2  Heating  Only 

=  1  Central  Heating 


2.  SPACE  SELECTION  (see  separate  printout) 
*******★★★*★******★*★★**★**♦*★******★***★★**★*★**★******★***★★**★*♦***** 


3.  THERMOSTAT  &  EQUIPMENT  SCHEDULING  DATA 


Operation 

Thermostat  1 

Setpoints 

Ventilation 

Period 

Cooling 

Heating 

Dampers 

Occupied 

100.0 

F 

68.0  F 

CLOSED 

Unoccupied 

100.0 

F 

68.0  F 

CLOSED 

Weekday 

;  Occupied 

Period 

Begins 

at 

0  ; 

Duration 

=  24  hrs 

Saturday 

;  Occupied 

Period 

Begins 

at 

0  ; 

Duration 

=  24  hrs 

Sunday 

;  Occupied 

Period 

Begins 

at 

0  ; 

Duration 

=  24  hrs 

Design  Day 

;  Occupied 

Period 

Begins 

at 

0  ; 

Duration 

-  24  hrs 

4.  SUPPLY,  VENTILATION,  RETURN  AIR  DATA 
SUPPLY  AIR 


Supply  air  temperature 

55.0 

F 

Heating  supply  temperature 

= 

110.0 

F 

Fan  operation  for  heating 

2 

Cycled 

VENTILATION  AIR 

Nominal  ventilation  flow  rate 

= 

20.00 

%  of 

supply  air 

Minimum  ventilation  flow  rate 

= 

0.00 

%  of 

supply  air 

Damper  leak  rate 

3= 

0 

%  of 

vent  air 

RETURN  AIR 

Zone  exhaust  air  flow  rate 

= 

0.00 

CFM 

Zone  exhaust  fan  power 

= 

0.0 

kW 

Is  a  return  plenum  used 

? 

N 
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AIR  SYSTEM  DESCRIPTION 


Name  :  QUARTER  #1  04-28-91 
Carrier  Hourly  Analysis  Program  6100190202 
Prepared  By  :  E  A  C  Page  2  of  2 
************************************************************************ 


5.  FAN  DATA 
SUPPLY  FAN 

Type  =  12; User  defined 

kW  at  full  air  flow  =  0.0  kW 


Configuration  =  1  Draw-thru 

RETURN  FAN 

Type  *  l:(Fan  does  not  exist) 

**★***♦*★**★★★*****★★*★★*★★*******★*♦*********★*♦****★*★**************** 


6.  ACCESSORY  DEVICES  AND  SYSTEMS 
PREHEAT  COIL 
(Not  used) 

OUTDOOR  AIR  ECONOMIZER  CONTROL 
(Not  used) 

VENTILATION  AIR  RECLAIM 
(Not  used) 

HUMIDITY  CONTROL 
(Not  used) 

*********Kk***********************************^*****************^******** 


7.  MISCELLANEOUS  SYSTEM  DATA 

Cooling  coil  bypass  factor  =  0.050 

Type  of  supplemental  heating  =  1  Not  Used 

*****♦**★******★***★****★★*★***★★*****★★★★★★***★**★★****★**★★★*****★**★★ 
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AIR  SYSTEM  DESCRIPTION 

Name  :  QUARTER  TYPE  A  04-28-91 

Carrier  Hourly  Analysis  Program  6100190202 

Prepared  By  :  E  A  C  Page  1  of  2 

************************************************************************ 

1*  SYSTEM  NAME  AND  TYPE 

System  Name  =  QUARTER  TYPE  A 

System  Class  =  Constant  Volume 

System  Type  *  (SZCV)  Single  Zone  Constant  Volume 

Operation  Type  =  2  Heating  Only 

Type  of  Heating  =  1  Central  Heating 

***♦*♦**★**★★★********★****★***★*★*★★****★★****************★************ 

2.  SPACE  SELECTION  (see  separate  printout) 

***************** **************************1^************* *************** 

3,  THERMOSTAT  &  EQUIPMENT  SCHEDULING  DATA 


Operation 

Period 

Thermostat 

Cooling 

Setpoints 

Heating 

Ventilation 

Dampers 

Occupied 

100.0 

F 

68.0  F 

CLOSED 

Unoccupied 

100.0 

F 

68.0  F 

CLOSED 

Weekday 

;  Occupied 

Period 

Begins 

at 

0  ; 

Duration 

=  24  hrs 

Saturday 

:  Occupied 

Period 

Begins 

at 

0  ; 

Duration 

=  24  hrs 

Sunday 

:  Occupied 

Period 

Begins 

at 

0  ; 

Duration 

=  24  hrs 

Design  Day 

:  Occupied 

Period 

Begins 

at 

0  ; 

Duration 

=  24  hrs 

4.  SUPPLY,  VENTILATION,  RETURN  AIR  DATA 
SUPPLY  AIR 

Supply  air  temperature  = 

Heating  supply  temperature  = 

Fan  operation  for  heating  = 

VENTILATION  AIR 

Nominal  ventilation  flow  rate  = 

Minimum  ventilation  flow  rate  = 

Damper  leak  rate  - 

RETURN  AIR 

Zone  exhaust  air  flow  rate  - 

Zone  exhaust  fan  power  = 

Is  a  return  plenum  used  ? 


55,0  F 
110.0  F 

2  Cycled 

20.00  %  of  supply  air 
0.00  %  of  supply  air 
0  %  of  vent  air 

0.00  CFM 
0.0  kW 
N 
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AIR  SYSTEM  DESCRIPTION 


Name  :  QUARTER  TYPE  A  04-28-91 
Carrier  Hourly  Analysis  Program  6100190202 
Prepared  By  :  E  A  C  Page  2  of  2 
**★*★*♦***********★**★★★★****★*★★**★***★**★*******★*♦***★** **********1^** 


5-  FAN  DATA 
SUPPLY  FAN 
Type 

kW  at  full  air  flow 
Configuration 
RETURN  FAN 


12:User  defined 
0.0  kW 

1  Draw-thru 


Type 


l:(Fan  does  not  exist) 


6.  ACCESSORY  DEVICES  AND  SYSTEMS 
PREHEAT  COIL 
(Not  used) 

OUTDOOR  AIR  ECONOMIZER  CONTROL 
(Not  used) 

VENTILATION  AIR  RECLAIM 
(Not  used) 

HUMIDITY  CONTROL 
(Not  used) 

****.******************************************************************* 


7.  MISCELLANEOUS  SYSTEM  DATA 

Cooling  coil  bypass  factor  =  0,050 

Type  of  supplemental  heating  =  1  Not  Used 

************************************************************************ 


AIR  SYSTEM  DESCRIPTION 
Name  :  QUARTER  TYPE  B 
Carrier  Hourly  Analysis  Program 
Prepared  By  :  E  A  C 


04-28-91 
6100190202 
Page  1  of  2 

************************************************************************ 
1.  SYSTEM  NAME  AND  TYPE 


System  Name 
System  Class 
System  Type 
Operation  Type 
Type  of  Heating 


=  QUARTER  TYPE  B 
=  Constant  Volume 

=  (SZCV)  Single  Zone  Constant  Volume 
=  2  Heating  Only 

=  1  Central  Heating 


***★★****★*★♦★★**♦*♦*★**★******★*******♦**★*★********♦**************♦*** 


2.  SPACE  SELECTION  (see  separate  printout) 
************************************************************************ 


3.  THERMOSTAT  &  EQUIPMENT  SCHEDULING  DATA 


Operation 

Period 

Thermostat  Setpoints 
Cooling  Heating 

Ventilation 

Dampers 

Occupied 

Unoccupied 

100.0  F 

100.0  F 

68.0  F 
68.0  F 

CLOSED 

CLOSED 

Weekday 

Saturday 

Sunday 

Design  Day 

:  Occupied  Period  Begins 
:  Occupied  Period  Begins 
:  Occupied  Period  Begins 
;  Occupied  Period  Begins 

at  0  ; 

at  0  ; 

at  0  ; 

at  0  ; 

Duration 

Duration 

Duration 

Duration 

-  24  hrs 
=  24  hrs 
=  24  hrs 
=  24  hrs 

♦♦******★****★**★**★★**★*♦★★*★★★*★*★★★★★*★★★★*★**♦**********★**★**★**★** 
4.  SUPPLY,  VENTILATION,  RETURN  AIR  DATA 
SUPPLY  AIR 

Supply  air  temperature  = 


Heating  supply  temperature  = 

Fan  operation  for  heating  * 

VENTILATION  AIR 

Nominal  ventilation  flow  rate  * 

Minimum  ventilation  flow  rate  ~ 

Deunper  leak  rate  = 

RETURN  AIR 

Zone  exhaust  air  flow  rate  » 

Zone  exhaust  fan  power  = 

Is  a  return  plenum  used  ? 

♦******★****★****★***★**********★★*********★***********★*★★**★****★*★*★* 


55.0  F 
110.0  F 

2  Cycled 

20.00  %  of  supply  air 
0.00  %  of  supply  air 
0  %  of  vent  air 

0.00  CFM 
0.0  kW 
N 
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AIR  SYSTEM  DESCRIPTION 


Name  ;  QUARTER  TYPE  B  04-28-91 

Carrier  Hourly  Analysis  Program  6100190202 

Prepared  By  :  E  A  C  Page  2  of  2 

************************************************************************ 

5.  FAN  DATA 
SUPPLY  FAN 

Type  *  12: User  defined 

kW  at  full  air  flow  =  0.0  kW 


Configuration  =  1  Draw-thru 

RETURN  FAN 

Type  =  l:(Fan  does  not  exist) 

******************<r***************^*****^**************************’*f**** 


6.  ACCESSORY  DEVICES  AND  SYSTEMS 
PREHEAT  COIL 

(Not  used) 

OUTDOOR  AIR  ECONOMIZER  CONTROL 
(Not  used) 

VENTILATION  AIR  RECLAIM 
(Not  used) 

HUMIDITY  CONTROL 
(Not  used) 

************************************************************************ 

7.  MISCELLANEOUS  SYSTEM  DATA 

Cooling  coil  bypass  factor  =  0.050 

Type  of  supplemental  heating  =  1  Not  Used 

************************************************************************ 


\ 


// 


AIR  SYSTEM  DESCRIPTION 

Name  :  QUARTER  TYPE  C  04-28-91 

Carrier  Hourly  Analysis  Program  6100190202 

Prepared  By  :  E  A  C  Page  1  of  2 

★*******★*★***★★*****♦★♦♦★★★***★★*******★★*♦**★*★*★********************* 

1.  SYSTEM  NAME  AND  TYPE 

System  Name  =  QUARTER  TYPE  C 

System  Class  -  Constant  Volume 

System  Type  =  (SZCV)  Single  Zone  Constant  Volume 

Operation  Type  *  2  Heating  Only 

Type  of  Heating  =  1  Central  Heating 

***************************** ******************************************* 

2.  SPACE  SELECTION  (see  separate  printout) 
*★****★★♦★******★★*★*★*★★******★**★*★★★**★★★********★**★★*****★★★****★** 

3.  THERMOSTAT  &  EQUIPMENT  SCHEDULING  DATA 


Operation  Thermostat  Setpoints  Ventilation 

Period  Cooling  Heating  Dampers 


Occupied  100.0  F  68.0  F  CLOSED 

Unoccupied  100.0  F  68.0  F  CLOSED 


Weekday  ;  Occupied  Period  Begins  at  0  ;  Duration  =  24  hrs 
Saturday  :  Occupied  Period  Begins  at  0  ;  Duration  =  24  hrs 
Sunday  :  Occupied  Period  Begins  at  0  ;  Duration  ^  24  hrs 
Design  Day  :  Occupied  Period  Begins  at  0  ;  Duration  =  24  hrs 


4.  SUPPLY,  VENTILATION,  RETURN  AIR  DATA 
SUPPLY  AIR 


Supply  air  temperature 

= 

55.0 

F 

Heating  supply  temperature 

110.0 

F 

Fan  operation  for  heating 

= 

2 

Cycled 

VENTILATION  AIR 

Nominal  ventilation  flow  rate 

= 

20.00 

%  of 

supply  air 

Minimum  ventilation  flow  rate 

s 

0.00 

%  of 

supply  air 

Damper  leak  rate 

ss 

0 

%  of 

vent  air 

RETURN  AIR 

Zone  exhaust  air  flow  rate 

= 

o 

o 

d 

CFM 

Zone  exhaust  fan  power 

= 

0.0 

kW 

Is  a  return  plenum  used 

9 

N 

IZ 


AIR  SYSTEM  DESCRIPTION 


Name  :  QUARTER  TYPE  C  04-28-91 
Carrier  Hourly  Analysis  Program  6100190202 
Prepared  By  :  E  A  C  Page  2  of  2 
**★*★★********★**★★★*★*★★★*♦********★★*★***★***★*★*★*★★★★*******♦******* 


5-  FAN  DATA 
SUPPLY  FAN 


Type 

kW  at  full  air  flow 
Conf igur at ion 
RETURN  FAN 


12: User  defined 
0.0  kW 

1  Draw-thru 


Type 


l:(Fan  does  not  exist) 


6.  ACCESSORY  DEVICES  AND  SYSTEMS 
PREHEAT  COIL 
(Not  used) 

OUTDOOR  AIR  ECONOMIZER  CONTROL 
(Not  used) 

VENTILATION  AIR  RECLAIM 
(Not  used) 

HUMIDITY  CONTROL 
(Not  used) 

***************★*★*★***★*★*★★**★*★★*★★*************★★★★*★***★★*★★★★*★★★* 


7.  MISCELLANEOUS  SYSTEM  DATA 

Cooling  coil  bypass  factor  -  0.050 

Type  of  supplemental  heating  =  1  Not  Used 

********i(^*4t**********«r************  *  ★  ****★*★*★***★★★***★****★★★****★*★*★* 
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FUEL  RATE  DATA 
Fuel  Rate  ;  NATURAL  GAS 
Prepared  By  :  E  A  C 
::arrier  Hourly  Analysis  Program 
***********★★*★**★★*********★***★ 

!•  FUEL  RATE  DATA 
NAME 

Name  of  rate  schedule 
CURRENCY 
Currency  name 
Currency  symbol 
BASIC  INFORMATION 
Units  of  measurement 
Conversion  factor 
Type  of  rate  schedule 
Flat  rate  charge 


04-28-91 
6100190202 
Page  1  of  1 


B  NATURAL  GAS 

«  Dollars 
=  $ 

=  Therms 

=  100.00000  kBTU/Therms 

B  1  Simple 

=  0.53290  $/Therms 

****♦***★★*****★*★♦******* 


FUEL  RATE  DATA 
Fuel  Rate  ;  FUEL  OIL  #2 
Prepared  By  ;  E  A  C 
Jarrier  Hourly  Analysis  Program 


04-28-91 
6100190202 
Page  1  of  1 


1.  FUEL  RATE  DATA 
NAME 

Name  of  rate  schedule 
CURRENCY 
Currency  name 
Currency  symbol 
BASIC  INFORMATION 
Units  of  measurement 
Conversion  factor 
Type  of  rate  schedule 
Flat  rate  charge 


=  FUEL  OIL  #2 

B  Dollars 
=  $ 

=  gal 

=  138.70000  kBTU/gal 

=  1  Simple 

=  1.03000  $/gal 

*★**★******★***★**★***★★*****★******* 
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BUILDING  DESCRIPTION 

Building  :  QUARTER  #1  (OIL)  04-28-91 

Prepared  By:  E  A  C  6100190202 

carrier  Hourly  Analysis  Program  Page  1  of  1 

★★★****★★****★**★**★**♦★★★*******★★★***★★★*★***★***★ **********’^********* 

1.  BUILDING  INPUTS 

BUILDING  NAME  =  QUARTER  #1  (OIL) 


MISCELLANEOUS  ELECTRIC 


Maximum  power 

0.0 

kW 

Power  schedule 

1 

DOMESTIC  WATER  HEATING 

Is  a  domestic  how  water  system  used 

? 

Y 

Maximum  hourly  hot  water  use 

6.0 

gal 

Hot  water  schedule 

1 

Average  entering  water  temperature 

57.0 

F 

Average  hot  water  supply  temperature 

140.0 

F 

Heating  plant  type 

*  2 

:  Combustion 

Fuel  type 

=  2 

:  Fuel 

Oil 

Plant  capacity 

s= 

60.0 

MBH 

Is  plant  efficiency  computer  generated 

7 

N 

Annual  plant  efficiency 

= 

70 

% 

OTHER  INPUTS 

Additional  building  floor  area  =  0.0  sqft 

Electrical  generating  efficiency  =  100.00  % 

**★**★***★★***★*★*★****★★*****★***★★*★★*★*****★***♦********************* 

2.  PLANT  SELECTION 


Plant  Name  Mult  |  Plant  Ncune  Mult 


QUARTER  #1  (OIL)  1  | 

*****★****★*★★**********★***★******★★*****★**★**★★******★**★*******★★*** 

3.  FUEL  &  ELECTRIC  RATE  SELECTION 


Fuel  or  Energy 


No.  Name  of  Rate  Schedule 


Currency 


Electric 
Natural  Gas 
Fuel  Oil 
Propane 

Remote  Source  Heating 
Remote  Source  Cooling 


3  Virginia  Power  Schedule  MS 
1  NATURAL  GAS 
5  FUEL  OIL  #2 

5  FUEL  OIL  #2 

5  FUEL  OIL  #2 

5  FUEL  OIL  #2 


s 

$ 

$ 

$ 

$ 

$ 
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BUILDING  DESCRIPTION 

Building  :  QUARTER  TYPE  A  (OIL)  04-28-91 
Prepared  By:  E  A  C  6100190202 
:arrier  Hourly  Analysis  Program  Page  1  of  1 
★★************^************************^*********************’^********** 


1.  BUILDING  INPUTS 

BUILDING  NAME  =  QUARTER  TYPE  A  (OIL) 


MISCELLANEOUS  ELECTRIC 
Maximum  power 
Power  schedule 


0.0  kW 
1 


DOMESTIC  WATER  HEATING 
Is  a  domestic  how  water  system  used 
Maximum  hourly  hot  water  use 
Hot  water  schedule 
Average  entering  water  temperature 
Average  hot  water  supply  temperature 
Heating  plant  type 
Fuel  type 
Plant  capacity 

Is  plant  efficiency  computer  generated 
Annual  plant  efficiency 


?  Y 

=  6.0  gal 

=  1 

-  57.0  F 

=  140.0  F 


=  2  :  Combustion 
=  2  ;  Fuel  Oil 

=  60.0  MBH 

?  N 

=  70  % 


OTHER  INPUTS 


Additional  building  floor  area  = 

Electrical  generating  efficiency  = 

*******★★★*****★*★*★***♦♦*★**★******************** 


0.0  sqft 
100.00  % 


2.  PLANT  SELECTION 


Plant  Name 

Mult  1  Plant  Name 

Mult 

QUARTER  TYPE  A  (OIL) 

1 

1 

***********************.******.****.**.******.************************** 

3.  FUEL  &  ELECTRIC  RATE  SELECTION 

Fuel  or  Energy 

No. 

Name  of  Rate  Schedule 

Currency 

Electric 

3 

Virginia  Power  Schedule  MS 

$ 

Natural  Gas 

1 

NATURAL  GAS 

$ 

Fuel  Oil 

5 

FUEL  OIL  #2 

$ 

Propane 

5 

FUEL  OIL  #2 

$ 

Remote  Source  Heating 

5 

FUEL  OIL  #2 

$ 

Remote  Source  Cooling 

5 

FUEL  OIL  #2 

$ 

n 


BUILDING  DESCRIPTION 

Building  :  QUARTER  TYPE  B  (OIL)  04-28-91 

Prepared  By:  E  A  C  6100190202 

Carrier  Hourly  Analysis  Program  Page  1  of  1 

*****♦************★*★***★★*★*★★★★*******★♦******★****★****★*★*★**★**★★** 

1.  BUILDING  INPUTS 

BUILDING  NAME  *  QUARTER  TYPE  B  (OIL) 


MISCELLANEOUS  ELECTRIC 
Maximum  power 
Power  schedule 


0.0  kW 
1 


DOMESTIC  WATER  HEATING 
Is  a  domestic  how  water  system  used 
Maximum  hourly  hot  water  use 
Hot  water  schedule 

Average  entering  water  temperature 
Average  hot  water  supply  temperature 
Heating  plant  type 
Fuel  type 
Plant  capacity 

Is  plant  efficiency  computer  generated 
Annual  plant  efficiency 


?  Y 

=  6.0  gal 

=  1 

=  57.0  F 

=  140.0  F 

=  2  :  Combustion 
=  2  :  Fuel  Oil 

=  60.0  MBH 

?  N 

=  70  % 


OTHER  INPUTS 

Additional  building  floor  area 
Electrical  generating  efficiency 


0.0  sqft 
100.00  % 


2.  PLANT  SELECTION 


Plant  Name 

Mult  1  Plant  Name 

Mult 

QUARTER  TYPE  B  (OIL) 

1 

1 

**★♦***★*****★*★*★*★*****★★******★★*★***★***★**★**★******★****★********* 

3.  FUEL  &  ELECTRIC  RATE  SELECTION 

Fuel  or  Energy 

No. 

Name  of  Rate  Schedule 

Currency 

Electric 

3 

Virginia  Power  Schedule  MS 

$ 

Natural  Gas 

1 

NATURAL  GAS 

$ 

Fuel  Oil 

5 

FUEL  OIL  #2 

$ 

Propane 

5 

FUEL  OIL  #2 

$ 

Remote  Source  Heating 

5 

FUEL  OIL  #2 

$ 

Remote  Source  Cooling 

5 

FUEL  OIL  #2 

$ 
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BUILDING  DESCRIPTION 
Building  :  QUARTER  TYPE  C  (OIL) 
Prepared  By;  E  A  C 
Carrier  Hourly  Analysis  Program 


04-28-91 
6100190202 
Page  1  of  1 


**************** 


1.  BUILDING  INPUTS 

BUILDING  NAME  =  QUARTER  TYPE  C  (OIL) 


MISCELLANEOUS  ELECTRIC 

Maximum  power 

0.0 

kW 

Power  schedule 

1 

DOMESTIC  WATER  HEATING 

Is  a  domestic  how  water  system  used 

7 

Y 

Mciximum  hourly  hot  water  use 

= 

6.0 

gal 

Hot  water  schedule 

s 

1 

Average  entering  water  temperature 

= 

57.0 

F 

Average  hot  water  supply  temperature 

ss 

140.0 

F 

Heating  plant  type 

=  2 

:  Combustion 

Fuel  type 

=  2 

:  Fuel 

Oil 

Plant  capacity 

s 

60.0 

MBH 

Is  plant  efficiency  computer  generated 

? 

N 

Annual  plant  efficiency 

70 

% 

OTHER  INPUTS 

Additional  building  floor  area 

s 

0.0 

sqft 

Electrical  generating  efficiency 

= 

100.00 

% 

2.  PLANT  SELECTION 


Plant  Name 

Mult  I  Plant  Name 

Mult 

*  QUARTER  TYPE  C  (OIL) 

1 

1 

**************************.***.***************************************■** 

3.  FUEL  &  ELECTRIC  RATE  SELECTION 

Fuel  or  Energy 

No. 

Name  of  Rate  Schedule 

Currency 

Electric 

3 

Virginia  Power  Schedule  MS 

$ 

Natural  Gas 

1 

NATURAL  GAS 

$ 

Fuel  Oil 

5 

FUEL  OIL  #2 

$ 

Propane 

5 

FUEL  OIL  #2 

$ 

Remote  Source  Heating 

5 

FUEL  OIL  #2 

$ 

Remote  Source  Cooling 

5 

FUEL  OIL  #2 

$ 
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BUILDING  DESCRIPTION 

Building  :  QUARTER  #1  (GAS)  04-28-91 
Prepared  By:  E  A  C  6100190202 
Carrier  Hourly  Analysis  Program  Page  1  of  1 
***★*♦*★**♦***★****★★♦*♦***★★★★★*****★♦*★**★***★*****★*****★★★★★******★* 


1.  BUILDING  INPUTS 

BUILDING  NAME  =  QUARTER  #1  (GAS) 


MISCELLANEOUS  ELECTRIC 
Maximum  power 
Power  schedule 


0,0  kW 
1 


DOMESTIC  WATER  HEATING 
Is  a  domestic  how  water  system  used 
Maximum  hourly  hot  water  use 
Hot  water  schedule 
Average  entering  water  temperature 
Average  hot  water  supply  temperature 
Heating  plant  type 
Fuel  type 
Plant  capacity 

Is  plant  efficiency  computer  generated 
Annual  plant  efficiency 


?  Y 

=  6.0  gal 

*  1 

57.0  F 
=  140.0  F 

=  2  ;  Combustion 
-  1  :  Natural  Gas 
=  60.0  MBH 

?  N 

=  78  % 


OTHER  INPUTS 

Additional  building  floor  area 
Electrical  generating  efficiency 


0.0  sqft 

100.00  % 


2.  PLANT  SELECTION 


Plant  Name 

Mult  1  Plant  Name 

Mult 

*  QUARTER  #1  (GAS) 

1 

1 

*****★**★**★*★****★**★*★★***★****★★★*****★★*★★**★★★*★★**★*★★★*★****★**★* 

3.  FUEL  &  ELECTRIC  RATE  SELECTION 

Fuel  or  Energy 

No. 

Name  of  Rate  Schedule 

Currency 

Electric 

3 

Virginia  Power  Schedule  MS 

$ 

Natural  Gas 

1 

NATURAL  GAS 

$ 

Fuel  Oil 

5 

FUEL  OIL  #2 

$ 

Propane 

5 

FUEL  OIL  #2 

$ 

Remote  Source  Heating 

5 

FUEL  OIL  #2 

$ 

Remote  Source  Cooling 

5 

FUEL  OIL  #2 

$ 

**★**★******★******★***★***★******★★★*★★★★**♦****★★*★******★*★***★****** 
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BUILDING  DESCRIPTION 
Building  :  QUARTER  TYPE  A  (GAS) 
Prepared  By:  E  A  C 
::arrier  Hourly  Analysis  Program 


04-28-91 
6100190202 
Page  1  of  1 


.  BUILDING  INPUTS 
BUILDING  NAME 


*  QUARTER  TYPE  A  (GAS) 


MISCELLANEOUS  ELECTRIC 
Maximum  power 
Power  schedule 


0,0  kW 
1 


DOMESTIC  WATER  HEATING 
Is  a  domestic  how  water  system  used 
Maximum  hourly  hot  water  use 
Hot  water  schedule 
Average  entering  water  temperature 
Average  hot  water  supply  temperature 
Heating  plant  type 
Fuel  type 
Plant  capacity 

Is  plant  efficiency  computer  generated 
Annual  plant  efficiency 


?  Y 

=  6.0  gal 

=  1 

=  57.0  F 

=  140.0  F 

*  2  :  Combustion 
si:  Natural  Gas 
=  60.0  MBH 

?  N 

=  78  % 


OTHER  INPUTS 


Additional  building  floor  area 
Electrical  generating  efficiency 


0.0  sgft 

100.00  % 


2.  PLANT  SELECTION 

Plant  Name  Mult  |  Plant  Name  Mult 


QUARTER  TYPE  A  (GAS)  1  | 

*******************W*******1»r******************************************** 

3-  FUEL  &  ELECTRIC  RATE  SELECTION 


Fuel  or  Energy 

No. 

Name  of  Rate  Schedule 

Currency 

Electric 

3 

Virginia  Power  Schedule  MS 

$ 

Natural  Gas 

1 

NATURAL  GAS 

$ 

Fuel  Oil 

5 

FUEL  OIL  #2 

$ 

Propane 

5 

FUEL  OIL  #2 

$ 

Remote  Source  Heating 

5 

FUEL  OIL  #2 

$ 

Remote  Source  Cooling 

5 

FUEL  OIL  #2 

$ 

*****..**********.****.**★****★. **.***..**.****.*****i#f. ****♦******.***** 
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BUILDING  DESCRIPTION 

Building  :  QUARTER  TYPE  B  (GAS)  04-28-91 

Prepared  By:  E  A  C  6100190202 

::arrier  Hourly  Analysis  Program  Page  1  of  1 

************************************************************************ 

1.  BUILDING  INPUTS 

BUILDING  NAME  =  QUARTER  TYPE  B  (GAS) 


MISCELLANEOUS  ELECTRIC 
Maximum  power 
Power  schedule 


0-0  kW 
1 


DOMESTIC  WATER  HEATING 
Is  a  domestic  how  water  system  used 
Maximum  hourly  hot  water  use 
Hot  water  schedule 

Average  entering  water  temperature 
Average  hot  water  supply  temperature 
Heating  plant  type 
Fuel  type 
Plant  capacity 

Is  plant  efficiency  computer  generated 
Annual  plant  efficiency 


?  Y 

=  6.0  gal 

*  1 

=  57.0  F  . 

=  140.0  F 

=  2  :  Combustion 
=  1  :  Natural  Gas 
=  60.0  MBH 

?  N 

=  78  % 


OTHER  INPUTS 

Additional  building  floor  area  =  0.0  sqft 

Electrical  generating  efficiency  =  100.00  % 

***************^^***************^***^»r*********^************************** 
2.  PLANT  SELECTION 


Plant  Name 

Mult  1  Plant  Name 

Mult 

QUARTER  TYPE  B  (GAS) 

1 

1 

3.  FUEL  &  ELECTRIC  RATE  SELECTION 

Fuel  or  Energy 

No. 

Name  of  Rate  Schedule 

Currency 

Electric 

3 

Virginia  Power  Schedule  MS 

$ 

Natural  Gas 

1 

NATURAL  GAS 

$ 

Fuel  Oil 

5 

FUEL  OIL  #2 

$ 

Propane 

5 

FUEL  OIL  #2 

$ 

Remote  Source  Heating 

5 

FUEL  OIL  #2 

$ 

Remote  Source  Cooling 

5 

FUEL  OIL  #2 

$ 
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BUILDING  DESCRIPTION 

Building  :  QUARTER  TYPE  C  (GAS)  04-28-91 

Prepared  By:  E  A  C  6100190202 

barrier  Hourly  Analysis  Program  1  of  1 

************************************************************************ 

1.  BUILDING  INPUTS 

BUILDING  NAME  =  QUARTER  TYPE  C  (GAS) 


MISCELLANEOUS  ELECTRIC 

Maximum  power  -  0.0  kW 

Power  schedule  =  1 

DOMESTIC  WATER  HEATING 

Is  a  domestic  how  water  system  used  ?  Y 

Maximum  hourly  hot  water  use  *  6.0  gal 

Hot  water  schedule  =  1 

Average  entering  water  temperature  =  57.0  F 

Average  hot  water  supply  temperature  *  140.0  F 

Heating  plant  type  =  2  :  Combustion 

Fuel  type  =  1  :  Natural  Gas 

Plant  capacity  =  60.0  MBH 

Is  plant  efficiency  computer  generated  ?  N 

Annual  plant  efficiency  =  78  % 


OTHER  INPUTS 

Additional  building  floor  area  =  0.0  sqft 

Electrical  generating  efficiency  =  100.00  % 

************************************************************************ 

2.  PLANT  SELECTION 


Plant  Name 

Mult  1  Plant  Name 

Mult 

QUARTER  TYPE  C  (GAS) 

1 

1 

*★*★*******★***★**★*★********★*★*★★★★**★★★★****★***★*★**★★★*★**★★****★** 

3.  FUEL  &  ELECTRIC  RATE  SELECTION 

Fuel  or  Energy 

No. 

Name  of  Rate  Schedule 

Currency 

Electric 

3 

Virginia  Power  Schedule  MS 

$ 

Natural  Gas 

1 

NATURAL  GAS 

$ 

Fuel  Oil 

5 

FUEL  OIL  #2 

s 

Propane 

5 

FUEL  OIL  #2 

s 

Remote  Source  Heating 

5 

FUEL  OIL  #2 

$ 

Remote  Source  Cooling 

5 

FUEL  OIL  #2 

$ 
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ENERGY  BUDGET  <A> 

Building  :  QUARTER  #1  (OIL)  04-28-91 

Site  :  Fort  Belvoir,  Virginia  6100190202 

?repared  By  :  E  A  C 

Carrier  Hourly  Analysis  Program  Page  1  of  1 

************************************************************************ 

TABLE  1.  ANNUAL  LOADS 


component  ( kBTU )  { kBTU / sqf t ) * 


Cooling  Loads  *  0  0.000 

Heating  Loads  *  249,768  34.394 


************************************************************************ 
TABLE  2.  ENERGY  BY  SYSTEM  COMPONENT 


< - Site  Energy - — > 

< - Source 

Energy  — — 

Component 

(kBTU) 

(kBTU/sqft)* 

(kBTU) 

(kBTU/sqft)* 

Air  System  Fans 

0 

0.000 

0 

0.000 

Cooling  Plants 

0 

0.000 

0 

0.000 

Heating  Plants 

356,811 

49.134 

356,811 

49.134 

Pumps 

1,839 

0.253 

1,839 

0.253 

»  HVAC  Total 

358,649 

49.387 

358,649 

49.387 

Lights 

0 

0.000 

0 

0.000 

Other  Electric 

0 

0.000 

0 

0.000 

Misc.  Electric 

0 

0.000 

0 

0.000 

Dorn.  Hot  Water 

41,570 

5.724 

41,570 

5.724 

»  Non-HVAC  Total 

41,570 

5.724 

41,570 

5.724 

»  GRAND  TOTAL 

400,219 

55.111 

400,219 

55.111 

*  Notes:  1.  Site 

energy  is  the 

actual  energy 

consumed. 

2.  Source  energy  accounts  for  electrical  generating 
inefficiencies.  For  this  study: 

Electric  generating  efficiency  =100.0  % 

3.  Energy  per  unit  floor  area  is  based  on  the  gross 
building  floor  area.  For  this  building: 

Gross  floor  area  =  7,262  sgft 

Conditioned  floor  area  =  7,262  sgft 

4.  Annual  cooling  load  is  the  sum  of  all  cooling  plant 
loads. 

5.  Annual  heating  load  is  the  sum  of  all  primary  and 
auxiliary  heating  plant  loads.  It  does  not  include  the 
domestic  water  heating  load. 

************************************************************************ 


-2Y 


04-28-91 

6100190202 


ENERGY  BUDGET  <A> 

Building  ;  QUARTER  TYPE  A  (OIL) 

Site  :  Fort  Bel voir,  Virginia 
Prepared  By  :  E  A  C 
Carrier  Hourly  Analysis  Prograun  Page  1  of  1 

************************************************************************ 

TABLE  1.  ANNUAL  LOADS 


Component 

(kBTU) 

(JcBTU/sgft)* 

Cooling  Loads  * 

0 

0.000 

Heating  Loads  * 

177,479 

36.952 

************************************************************************ 
TABLE  2.  ENERGY  BY  SYSTEM  COMPONENT 


< - Site 

Energy  - > 

< -  Source 

Energy  - > 

Component 

(kBTU) 

(kBTU/sqft)* 

(kBTU) 

(kBTU/sqft)* 

Air  System  Fans 

0 

0.000 

0 

0.000 

Cooling  Plants 

0 

0.000 

0 

0.000 

Heating  Plants 

253,542 

52.788 

253,542 

52.788 

Pumps 

0 

0.000 

0 

0.000 

»  HVAC  Total 

253,542 

52.788 

253,542 

52.788 

Lights 

0 

0.000 

0 

0.000 

Other  Electric 

0 

0.000 

0 

0.000 

Misc.  Electric 

0 

0.000 

0 

0.000 

Dorn.  Hot  Water 

41,570 

8.655 

41,570 

8.655 

»  Non-HVAC  Total 

41,570 

8.655 

41,570 

8.655 

»  GRAND  TOTAL 

295,111 

61.443 

295,111 

61.443 

*  Notes:  1.  Site 

energy  is  the 

actual  energy 

consumed. 

2.  Source  energy  accounts  for  electrical  generating 
inefficiencies.  For  this  study: 

Electric  generating  efficiency  =100.0  % 


3.  Energy  per  unit  floor  area  is  based  on  the  gross 
building  floor  area.  For  this  building: 

Gross  floor  area  =  4,803  sgft 

Conditioned  floor  area  =  4,803  sgft 

4.  Annual  cooling  load  is  the  sum  of  all  cooling  plant 
loads. 

5.  Annual  heating  load  is  the  sum  of  all  primary  and 
auxiliary  heating  plant  loads.  It  does  not  include  the 
domestic  water  heating  load. 

************************************************************************ 
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ENERGY  BUDGET  <A> 

Building  :  QUARTER  TYPE  B  (OIL)  04-28-91 

Site  :  Fort  Belvoir,  Virginia  6100190202 

Prepared  By  :  E  A  C 

Carrier  Hourly  Analysis  Program  Page  1  of  1 

**********************************************************************^* 

TABLE  1.  ANNUAL  LOADS 


Component 

(kBTU) 

(kBTU/sqft)* 

Cooling  Loads  * 
Heating  Loads  * 

0 

138,626 

0.000 

42.072 

TABLE  2.  ENERGY  BY  SYSTEM  COMPONENT 

< 

- Site 

Energy  — 

< -  Source 

Energy  - > 

Component 

(kBTU) 

(kBTU/sgft)* 

(kBTU) 

(kBTU/sqft)* 

Air  System  Fans 

0 

0.000 

0 

0.000 

Cooling  Plants 

0 

0.000 

0 

0.000 

Heating  Plants 

198,037 

60.102 

198,037 

60.102 

Pumps 

0 

0.000 

0 

0.000 

»  HVAC  Total 

198,037 

60.102 

198,037 

60.102 

Lights 

0 

0.000 

0 

0.000 

Other  Electric 

0 

0.000 

0 

0.000 

Misc.  Electric 

0 

0.000 

0 

0.000 

Dorn.  Hot  Water 

41,570 

12.616 

41,570 

12.616 

»  Non-HVAC  Total 

41,570 

12.616 

41,570 

12.616 

»  GRAND  TOTAL 

239,607 

72.718 

239,607 

72.718 

*  Notes:  1. 

2. 


3. 


4. 

5. 


Site  energy  is  the  actual  energy  consumed. 

Source  energy  accounts  for  electrical  generating 
inefficiencies.  For  this  study: 

Electric  generating  efficiency  =100.0  % 

Energy  per  unit  floor  area  is  based  on  the  gross 
building  floor  area.  For  this  building: 

Gross  floor  area  =  3,295  sqft 

Conditioned  floor  area  =  3,295  sqft 

Annual  cooling  load  is  the  sum  of  all  cooling  plant 
loads. 

Annual  heating  load  is  the  sum  of  all  primary  and 
auxiliary  heating  plant  loads.  It  does  not  include  the 
domestic  water  heating  load. 
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ENERGY  BUDGET  <A> 

Building  :  QUARTER  TYPE  C  (OIL)  04-28-91 

Site  :  Fort  Belvoir,  Virginia  6100190202 

Prepared  By  :  E  A  C 

Carrier  Hourly  Analysis  Program  Page  1  of  1 

★  ***w^******<^*^**<t******************<^*********************************^* 
TABLE  1.  ANNUAL  LOADS 

Component  (kBTU)  (kBTU/sgft)* 


Cooling  Loads  *  0  0.000 

Heating  Loads  *  148,636  41.576 


********************<lr*************************************************** 

TABLE  2.  ENERGY  BY  SYSTEM  COMPONENT 


< - Site 

Energy  - > 

< -  Source 

Energy  - > 

Component 

(kBTU) 

(kBTU/sqft)* 

(kBTU) 

(kBTU/sqft)* 

Air  System  Fans 

0 

0.000 

0 

0.000 

Cooling  Plants 

0 

0.000 

0 

0.000 

Heating  Plants 

212,337 

59.395 

212,337 

59.395 

Pumps 

0 

0.000 

0 

0.000 

»  HVAC  Total 

212,337 

59.395 

212,337 

59.395 

Lights 

0 

0.000 

0 

0.000 

Other  Electric 

0 

0.000 

0 

0.000 

Misc.  Electric 

0 

0.000 

0 

0.000 

Dorn.  Hot  Water 

41,570 

11.628 

41,570 

11.628 

»  Non-HVAC  Total 

41,570 

11.628 

41,570 

11.628 

»  GRAND  TOTAL 

253,907 

71.023 

253,907 

71.023 

*  Notes:  1.  Site 

energy  is  the 

actual  energy 

consumed. 

2.  Source  energy  accounts  for  electrical  generating 
inefficiencies.  For  this  study; 

Electric  generating  efficiency  =100.0  % 

3.  Energy  per  unit  floor  area  is  based  on  the  gross 
building  floor  area.  For  this  building: 

Gross  floor  area  =  3,575  sqft 

Conditioned  floor  area  =  3,575  sqft 

4.  Annual  cooling  load  is  the  sum  of  all  cooling  plant 
loads . 

5.  Annual  heating  load  is  the  sum  of  all  primary  and 
auxiliary  heating  plant  loads.  It  does  not  include  the 
domestic  water  heating  load. 

****★****★**★★★*★★*****★★**★*★★**********★********★*★*★*******★******★** 
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ENERGY  BUDGET  <A> 


Building  :  QUARTER  #1  (GAS)  04-28-91 

Site  :  Fort  Belvoir,  Virginia  6100190202 

Prepared  By  :  E  A  C 

|Carrier  Hourly  Analysis  Program  Page  1  of  1 

******«**********«**i^****ifr********************************************** 

TABLE  1.  ANNUAL  LOADS 

Component 

(kBTU) 

(kBTU/sgft)* 

Cooling  Loads  * 

0 

0.000 

Heating  Loads  * 

249,768 

34.394 

TABLE  2.  ENERGY  BY  SYSTEM  COMPONENT 

<  — 

- Site  Energy  — — > 

<- - Source 

Energy  - > 

Component 

(kBTU)  (kBTU/sqft)* 

(kBTU) 

(kBTU/ sqft)* 

Air  System  Fans 

0 

0.000 

0 

0.000 

Cooling  Plants 

0 

0.000 

0 

0.000 

Heating  Plants 

320,215 

44.095 

320,215 

44.095 

Pumps 

1,839 

0.253 

1,839 

0.253 

»  HVAC  Total 

322,053 

44.348 

322,053 

44.348 

Lights 

0 

0.000 

0 

0.000 

Other  Electric 

0 

0.000 

0 

0.000 

Misc.  Electric 

0 

0.000 

0 

0.000 

Dorn.  Hot  Water 

37,306 

5.137 

37,306 

5.137 

|»  Non-HVAC  Total 

37,306 

5.137 

37,306 

5.137 

»  GRAND  TOTAL 

359,359 

49.485 

359,359 

49.485 

*  Notes:  1. 

2. 

3* 


4. 

5. 


Site  energy  is  the  actual  energy  consumed. 

Source  energy  accounts  for  electrical  generating 
inefficiencies.  For  this  study: 

Electric  generating  efficiency  =100.0  % 

Energy  per  unit  floor  area  is  based  on  the  gross 
building  floor  area.  For  this  building: 

Gross  floor  area  =  7,262  sqft 

Conditioned  floor  area  =  7,262  sqft 

Annual  cooling  load  is  the  sum  of  all  cooling  plant 
loads. 

Annual  heating  load  is  the  sum  of  all  primary  and 
auxiliary  heating  plant  loads.  It  does  not  include  the 
domestic  water  heating  load. 


ENERGY  BUDGET  <A> 

Building  :  QUARTER  TYPE  A  (GAS)  04-28-91 

Site  ;  Fort  Belvoir,  Virginia  6100190202 

'repared  By  :  E  A  C 

Carrier  Hourly  Analysis  Program  Page  1  of  1 

***^********************************************’<'f’*f*^*  ******************* 

TABLE  1.  ANNUAL  LOADS 


Component 


(kBTU) 


(kBTU/sqft)* 


Cooling  Loads  * 
Heating  Loads  * 


0 

177,479 


0.000 

36.952 


*****************************<if*********************  ********************* 

TABLE  2.  ENERGY  BY  SYSTEM  COMPONENT 


Site  Energy 


< -  Source  Energy  - > 


Component 

(kBTU) 

(kBTU/ sqft)* 

(kBTU) 

(kBTU/ sqft)* 

Air  System  Fans 

0 

0.000 

0 

0.000 

Cooling  Plants 

0 

0.000 

0 

0.000 

Heating  Plants 

227,538 

47.374 

227,538 

47.374 

Pumps 

0 

0.000 

0 

0.000 

»  HVAC  Total 

227,538 

47.374 

227,538 

47.374 

Lights 

0 

0.000 

0 

0.000 

Other  Electric 

0 

0.000 

0 

0.000 

Misc.  Electric 

0 

0.000 

0 

0.000 

Dorn.  Hot  Water 

37,306 

7.767 

37,306 

7.767 

Non-HVAC  Total 

37,306 

7.767 

37,306 

7.767 

»  GRAND  TOTAL 

264,844 

55.141 

264,844 

55.141 

*  Notes:  1.  Site 

energy  is  the 

actual  energy 

consumed. 

2.  Source  energy  accounts  for  electrical  generating 
inefficiencies.  For  this  study: 

Electric  generating  efficiency  =100.0  % 

3.  Energy  per  unit  floor  area  is  based  on  the  gross 
building  floor  area.  For  this  building: 

Gross  floor  area  =  4,803  sqft 

Conditioned  floor  area  =  4,803  sqft 

4.  Annual  cooling  load  is  the  sum  of  all  cooling  plant 
loads. 

5.  Annual  heating  load  is  the  sum  of  all  primary  and 
auxiliary  heating  plant  loads.  It  does  not  include  the 
domestic  water  heating  load. 

************************************************************************ 
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ENERGY  BUDGET  <A> 

Building  :  QUARTER  TYPE  B  (GAS)  04-28-91 

Site  :  Fort  Belvoir,  Virginia  6100190202 

Prepared  By  :  E  A  C 

Carrier  Hourly  Analysis  Program  Page  1  of  1 

TABLE  1.  ANNUAL  LOADS 


Component 

(kBTU) 

(kBTU/ sqft)* 

Cooling  Loads  * 

0 

0.000 

Heating  Loads  * 

138,626 

42.072 

TABLE  2.  ENERGY  BY  SYSTEM  COMPONENT 

< -  Source 

Energy  - > 

Component 

(kBTU) 

(kBTU/sqft)* 

(kBTU) 

(kBTU/sqft)* 

Air  System  Fans 

0 

0.000 

0 

0.000 

Cooling  Plants 

0 

0.000 

0 

0.000 

Heating  Plants 

177,726 

53.938 

177,726 

53.938 

Pumps 

0 

0.000 

0 

0.000 

»  HVAC  Total 

177,726 

53.938 

177,726 

53.938 

Lights 

0 

0.000 

0 

0.000 

Other  Electric 

0 

0.000 

0 

0.000 

Misc.  Electric 

0 

0.000 

0 

0.000 

Dorn.  Hot  Water 

37,306 

11.322 

37,306 

11.322 

»  Non-HVAC  Total 

37,306 

11.322 

37,306 

11.322 

»  GRAND  TOTAL 

215,032 

65.260 

215,032 

65.260 

*  Notes:  1.  Site 

energy  is  the 

actual  energy 

consumed. 

2*  Source  energy  accounts  for  electrical  generating 
inefficiencies.  For  this  study: 

Electric  generating  efficiency  =100.0  % 


3.  Energy  per  unit  floor  area  is  based  on  the  gross 
building  floor  area.  For  this  building: 

Gross  floor  area  =  3,295  sqft 

Conditioned  floor  area  =  3,295  sqft 

4.  Annual  cooling  load  is  the  sum  of  all  cooling  plant 
loads. 

5.  Annual  heating  load  is  the  sum  of  all  primary  and 
auxiliary  heating  plant  loads.  It  does  not  include  the 
domestic  water  heating  load. 


ENERGY  BUDGET  <A> 

Building  :  QUARTER  TYPE  C  (GAS) 
Site  :  Fort  Belvoir,  Virginia 
Prepared  By  :  E  A  C 
L Carrier  Hourly  Analysis  Program 


04-28-91 

6100190202 


Page  1  of  1 

************************************************************************ 
TABLE  1.  ANNUAL  LOADS 


Component 


(kBTU) 


(kBTU/sgft)* 


Cooling  Loads  * 
Heating  Loads  * 


0 

148,636 


OaOOO 

41,576 


TABLE  2.  ENERGY  BY  SYSTEM  COMPONENT 


Site  Energy 


< -  Source  Energy  - > 


Component 

(kBTU) 

(kBTU/sqft)* 

(kBTU) 

(kBTU/sqft)* 

Air  System  Fans 

0 

0.000 

0 

0.000 

Cooling  Plants 

0 

0.000 

0 

0.000 

Heating  Plants 

190,559 

53.303 

190,559 

53.303 

Pumps 

0 

0.000 

0 

0.000 

»  HVAC  Total 

190,559 

53.303 

190,559 

53.303 

Lights 

0 

0.000 

0 

0.000 

Other  Electric 

0 

0.000 

0 

0.000 

Misc.  Electric 

0 

0.000 

0 

0.000 

Dorn.  Hot  Water 

37,306 

10.435 

37,306 

10.435 

»  Non-HVAC  Total 
1  _ _ 

37,306 

10.435 

37,306 

10.435 

»  GRAND  TOTAL 

227,865 

63.738 

227,865 

63.738 

*  Notes:  1.  Site 

energy  is  the 

actual  energy 

consumed. 

2.  Source  energy  accounts  for  electrical  generating 
inefficiencies.  For  this  study: 

Electric  generating  efficiency  =100.0  % 

3.  Energy  per  unit  floor  area  is  based  on  the  gross 
building  floor  area.  For  this  building: 

Gross  floor  area  =  3,575  sqft 

Conditioned  floor  area  =  3,575  sqft 

4.  Annual  cooling  load  is  the  sum  of  all  cooling  plant 
loads. 

5.  Annual  heating  load  is  the  sum  of  all  primary  and 
auxiliary  heating  plant  loads.  It  does  not  include  the 
domestic  water  heating  load. 

*******★**********★******★****★**★***★*★**★★****★★**★★★**★**★★★*★★****★★ 
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QUARTERS  1  THROUGH  60 


Fuel  Conversion: 

Description  -  Existing  oil-fired  boilers  used  for  heating  and  oil-fired  water  heaters  are 

proposed  to  be  replaced  by  gas-fired  boilers  and  water  heaters  respectively. 

Energy  Saved  =  1,607  MBTU/year 

Cost  =  $  520,753  (incl.  SIOH) 

SIR  =  1.3 
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PORT  BBLVOIR  OFFICERS  QUARTERS 


CONSTRUCTION  COSTS  AND  ENERGY  SAVINGS  CONSOLIDATION 

ENERGY  SAVINGS,  MBTU/BLDG  TOTAL  ENERGY  SAVINGS,  MBTU 


TYPE 

No. 

ELEC. 

OIL 

GAS 

ELEC. 

OIL 

GAS 

1 

1 

0 

398 

-357 

0 

398 

-357 

A 

19 

0 

295 

-265 

0 

5605 

-5035 

B 

18 

0 

240 

-215 

0 

4320 

-3870 

C 

21 

0 

254 

-228 

0 

5334 

-4788 

TOTAL 

59 

0 

15657 

-14050 
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CONSTRUCTION  COST  ESTIMATE 


SATc  PflbPAA£9 


PROJSCT  -  ^  ^ 

gAu£g6ty  €aViU4^6  ^PPgETUUlTV  6uEv€Y 


ASC«1T£CT  £N0INEE«  - 

ApPI  Ig M6  c;lTAMTp 


ESTIMATOR  ^ 


LABOR 


TOTAL 


LOCATION 

Fr  3BL\yoi^  ,  Vig^iuiA. _ 


DRAWINO  NO. 


-60  ^2uAKTE^S 


ESTIMATOR 


OUANTITY 


eimutnv  F  NO.  UNIT  PER 
CeBL^<cJB  (SlA.'S  Hot  I  «“‘TS  MEAS,  UNIT 


WATER  HEAT&E. 


APR.  I  SHEET  OP 


BASIS  FOR  ESriUATE 

CODE  A  disign  eosipl^tid) 
CD  CODE  0  ( Pr4iimitiorf  dssiga) 
rn  CODE  C  (finsi  44s/gttJ 
CD  OTHER  (Sp4Cff/J 


CHECKED  oY 


MATERIAL 


TOTAL 


^M.c)Ve  Hot 


CONSTRUCTION  COST  ESTIMATE 


SATc  PREPAfieD 


f>ROJ£CT 


6aviu<s<6  (PPPoe.ruu\iy  Su^Jsr 


Ft.  3e i ,  ViS^iuiA. _ 


architect  engineer 


APE  SHEET  OF 


BASIS  FOR  ESTIMATE 

-  ^  COOS  f<(N9  4tsign  C9Stpl4t*4) 

p~l  CODE  0  ( Pr^iiminarf 
.  □  CODE  C  (Phot  44sigtti 

O  OTHER  (Sptcif/) 


HW  H&AT£^^-S  W\TbI  ^AME 


Remove  BoiLE?. 


320 


CHUiJAE.  0>1L  TA^K  FlLTEfei 

z 

eA 

10 

20 

DIL  BoiLEfe  w/iTo^jr^ol-S 


45IL  .o^>k)^v'ercno^J5 

2 

EA 

10 

70 

2olo 


20 


Flue  To  ^tkiuajeV  As" 


MltA.'  i  Ai£klEe4.L  CVcUi'W 


Ur  5.85 


6u6-ToTAL 


LA66P  I  (US  TAXES  2l% 


6AU&S  TAX.  4,5% 


■^uB' Total 


^uB-ToTAL 


Feonr 


6'Jl'-  To-^AL 


TT’*;'/  L 


320 


-40 


2^76.^ 


4o 


3332, 


41^2. 


4  I A 


4,3i2. 


DRAWING  N0« 

!-L2sO 

ESTIMATOR  ^ 

,.  ^EF 

CHECKED  5Y  ^ 

VP 

"ly'pr,  ^ 

Replace  oil  Eoilb^S  5 

QUANTITY 

1  LA80R 

1  MATERIAL  1 

TOTAL-- 

COST 

NO. 

UNITS 

UNIT  1 
MEAS.  1 

PER 

UNIT 

TOTAL 

PER 

UNIT 

TOTAL 

43 

ilS 

50 

175 

S7 


CONSTRUCTION  COST  ESTIMATE 
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pROJier 

£/^VltJ<g^6  <^fFo£TL>UlTV  SuEugY 


wOCATJON 

Ft.  5&L\yo!F:  ,  ViS^iuiA _ 


ARChiTECT  ENCiNEER  ^ 

BlJA\K}S.ee.lhJ£s\  AFPLlCiCTi£>K/6  :^0Ki6UiJXUT:? 


QRAWiM  NO.  ESTIMATOR  f-,— r- 

l-d>o  <SuAR.Te^  ReF- 


OOANTITY 


All  tvp£S  «.,u^Anv  i  ^o.  unit  per 

REPLACE  0\\,  tJoT  UNITS  MEAS.  UNIT 


APR  1*^“^  I 


BASIS  FOR  ESTIMATE 

Cj  code  a  ff/a  diiign  coapt^tt^) 
r~l  CODE  0  ( Pt4ftminorf 

□  CODE  C  (Fifipt  44s/gpi 
O  OTHER  (Sp4cif/J 


CHECKEO  BY  _ 


MATERIAL 


water  HEATEg; 


^Moy/6  HlVH&ATe^ 


CONSTRUCTION  COST  ESTIMATE 


[  OATc 


£^ge6<V  gAViuat  ^FPo^lUijny  SuSygY 

wOCATiON 

_ Ft  3bl^o\^  ,  ViS^iuiA _ 

architect  encincer 

A^Pi'.CkTiffKI^ 


DRAW  (NO  NO. 

I  -  6>0  iSuASTSOS 


ESTIMATOR 


QUANTITY 


NO.  UNIT  PER 
UNITS  MEAS.  UNIT 


LAoOR 


TOTAL 


t/pe  1 

C3SJV=e-"lCki  To 


Demoutiow 


27^  <^Al  g/L  Tauk; _ 


I  2  £A  42o  54^ 


^S^AOVB.  OIL.  ^OlL€^  I  /  I EA  I _ 320 


pATo^  Pipe  ^Psfjiu^  /  IeA  *5^ 


APE:. 


OASIS  rOR  ESTIMATE 


r*^  coos  A  ///^  dtsign  esapUtufJ 
rn  CODE  0  ( Pr4iiminat7  tisaiga i 
□  CODE  C  (FinQt  44Sigfii 
C  0  T  H  E  R  (Spsctf/  ) 


CHECNEO  SY 

\ 


material 


TOTAL 


i>Ao 


320 


lo 


OJOE< 


dOiLSP.  U.  jCcuJTSfii^ 


pp£i,  ee€».,i/AL*^e^  ,etc. 


dfiAi>  PiPitJ6» 


HmjD  EXiA^AT/M^  _ 


H^le  Th^ru  b%m,t.ia;all 


BlCKFlUltJAj  HAKJD _ 


P\I6C  i  AShJBRAL  <AL6A\JVP 


Flub^  75  <^/y/Mugy  4" 


A" 


EA 


16 


4o  LF  4.00 


2.5  UVl  34. 


£A. 


UV|il45 


L6 


650 


65 


/^O 


6'5 


64 


32 


1^5 


20F>O 

\(fiO 

245 

74 

234 

61 

1 

/7«i3 

55 

47 

46 

116 

CONSTRUCTION  COST  ESTIMATE 


OATE  PRCPAREO 

API^.  1*1®  I 


PROJECT 

£^Jgg6^V  6aViu<^6  ^PPo£TUkJ<TV  SuEugy 

L.CCA7iON 

Ft  _ Vig^ifJi  A _ 

ARChiTECT  ZHOlHZtH  ^ 

AfFLICMio^  AT^/'J^aLTAMip 


DSAWINO  NO. 


TVPE  A<3  i-C.  . . . 


.^jJM7=e£!0»w  To  61A6. 


t>EMOL.lHOU 


S’gMOV'g  275’^At  OlLTAk/K, 


^.LBAKilKj^t  4  Vl6fo6FtL 


IcfeMOUE-  C/i. 


PATCW  Pipe  ^PEUIVJ^la 


ESTmATOR 


QUANTITY 


NO.  UNIT  PER 
UNITS  USAS.  UNIT 


Pef 


j  OASIS  rOR  ESTIMATE 

I  C3  CODE  A  (Uo  ifdxign  Ciapf4t4^J 

rn  CODE  0  ( Pr4iim[fi9rf  ^asi^a 4 
□  COO  £  C  (Finti  a4Si;t*) 

C  OTHER  (Sfi4Ctf/} 


CHECKEO  SY  _ 


material 


MI6C.  i  <SigKjefeA.L  ^AUi/P 


42d 


370 


no 


OAT£  PRc?A<^£3 


CONSTRUCTION  COST  ESTIMATE 


PROWtCT 

fAjeefiiV  ,£aviu<s<6  Offo^iouw/  Su^\jeY 


wOCATiON 

_ Ft.  >  v/ig-^:NJiA 

ARCHIT&CT  £NG1N££A  . 

APFLlCtF '.OKI^ 


DRAW  mo  MO. 


eSTlMATOR 


\- (oO 


QUANTITY 


timuADv  I  MO.  I  UNIT  PCN 
^PLAcB  t^SiXS  htc>r  I  units  (msas.  UNIT 


^  H^AT ££.  w/ 


LAaOR 


TOTAL 


APR 


DASiS  fOR  ESTIMATE 

-J  C  CODE  A  /'//a  4tsign 

C3  COOE  3  ( Pr4/imtflaff  design) 
-  O  ^  (Finoi  444ig/ti 

C  OTHER  (Sfi4df/'J 


CHECXE3  oY 


MATERIAL 


TOTAL 


'7  £  HcT  AT  S  C 


-6U&-TOTAL 


LKBoE.  lUS  4  TA.V.eS 

2  a 

6A.Le-S  IhX 

4.5^. 

6ue-roUL 

.^VFEMBAO 

Subtotal 

PffiFiT 

10^ 

■due-TcTA^L 

73i? 


/6j6>2 


CONSTFJUCTiON  COST  ESTIMATE 


OATt  ?S£?AA£a 


AFR  P^\ 


g4VikJf^6  ^PPoETUkinV  SoSygY 

TJON 

Fr  ,  VieJuf^'iA _ 

1T£CT  £/JCJN££H 

EiLi6^iKj£eS.lN6f\  ^FPLlCkTioKi^  ^ohiO^S^k^Ti> 


aASiS  rOR  CSTiWATE 


r^i  coot  A  ^tsign  e^stp/0t*^J 
rn  CODE  3  ( Pf4iimtna/y  Assign) 

□  CODE  C  (Final  44 sign} 

□  OTHE^?  (Sfiscif/} 


Of^AWlNO  NO. 


ESTiMATOR 


-  Cs>0 


RSF 


OUANTITY 


TVP£:S  «,iut.«av  I  MO.  UNIT  PEN 

REPLACE  0\\_  }4oT  UNITS  we^s.  unit 


water  heats e  VA-/5AW 


CHECKED  SY 


l.<AT£NIAL 


(i^TTlL 


r»RO-£CT 

_ 6aVIIO<&6  SuSv/gY 

LOCATION 

_ Fr  ,  ^/leJ^!^w'l/!»^  _ 

A«CNiTrCT  £NOiN££ft  ^ 

B!JA\K}&BS.!N^  ApPL iffh'6  Cci<ri 'JLTAKJT? 


0A7£  pj9£?Aa£0 

C0NS7HUCT10N  COST  ESTIMATE  _ 


Of^AWINO  MO.  .  ,  tSTiMATOR 

OBrlCB.^  |-*‘^  feSF 


io  6LD^5 _ ..iuuAPv 


QUANTITY 

.SUMMARY  NO.  UNIT  PER 
UNITS  M£AS.  UNIT 


LABOR 


total 


AUin  s«e 


j  OAStS  rOR  estimate 

J  c  COO£  A  (fj0  dtsign  essipi*t*^J 

Cj  C00£  a  ( Pr0iimit*0fy  ^a^iga) 

-  □COO£  C  (Final  Malign } 

C  other  (SPacif/) 


CH£CX£0  BY 

VP 


MATSRrAL  I 


total 


1T?eVvjCK  t  E/klKFiLL 


HWoD  E.XilXVAT:^:?>< 


24  Z4 


200  oi  1 34 .00  isfboo 


2co  cX  i2.4'3l  2440 


1776 


FbLVETMYLeWE  PiPS  -  1^4"  |  24oo  LF  I'H 


'.^Ack  STSSL  Pipe  *  ^/4''  I  7oo  I  LP- 1  3.2 


60  EA  I  'Xi)-oc  j 


VALVES  _ 60  I  £A  7.co 


PPESSOkE  fe'i)ULi.Tii>RS  I  60  EA  I  I0.cc> 


2606 


2664 


^CO 


54<o 


600 


HA0UIK)6  _ 


DlS>POSAL  ^  MiTEPlAL 


60  I OY  2.2\ 


.55 


.61 


5.CC 


6.06 


60.00 


153  4.^5 


M.ATeP/AL  /5roEA6£| 

L5> 

2oo 

1  2®^ 

3£BD  /S^D 

L4 

Zoc 

Soo 

^AS  LIKJE  TeSTIk)6i 

ls>0 

EA 

\aoo 

&0C 

4i£ueEAL  OieAfJ-UP 

60 

EA 

(0.00 

600 

(520 


763 


BOC 


462 


Soco 


260 


LA6oe,  lUS.  *  TA^£5  21% 


S4.LES  Tax  4.57. 


'^t^e-TofAL- 


iPVBEHBAO  10% 


^oe-ToTkL 


Parpi^  _ /o% 


S=l<'5-TOTAL 


AZoa 


cp&cc 


'ZA^.o 


4126 


54'Z 


300 


2co 


300 


6>0O 


600 


4,533 


356 


34j3®I5 


31. 63^ 


5.764 


41-6 


TcTAL 


4l>61^i 


ngineering 


Applications 

(Consultants 


A  Professional 
Corporation 


9004-B  Crownwood  Ct. 
Burke,  Virginia  22015-1630 
(703)  978-0923 


ENGINEERING  AMALYSIS 


Sheet _ of _ 

By _ 

Proiect;  ESOS.  FORT  BELVOIR.  VIRGINIA _ Date;  August  29.  1991 

Contract  No;  DACA  31-89-C-0198 _ ^EAC  Project  No.  89034.00 

FUEL  CONVERSION  COST  ANALYSIS 

GENERAL  OFFICERS'  QUARTERS  -  TYPE  1  (1  building) 


Proposed  conversion 

Estimated  cost  of  gas-fired  furnace 
Estimated  cost  of  gas-fired  water  heater 
Cost  of  conversion 
Total  cost  of  conversion 


»  $  7,085 

=  $  1,665 

=  $  8,750 

§  8,750  X  1 


$  8,750 


Water  heater  replacement  costs 
Gas -fired  water  heaters 
Oil-fired  water  heaters 


=  $1,665  X  1 
<=  $2,590  X  1 


=  $1,665 
=  $2,590 


MS’ 


ngineering 


Applications 

(Consultants 


A  Professional 
Corporation 


9004-B  Crownwood  Ct. 
Burke,  Virginia  22015-1630 
(703)  978-0923 


bmghieerihg  analysis 


sheet _ ^of _ 

By _ 

Project ;  ESOS.  FORT  BELVOIR,  VIRGINIA _ Date ;  August  29,  1991 

Contract  No;  DACA  31-89-C-0198 _ ^EAC  Project  No.  89034.00 

FUEL  C<»IVERSION  COST  ANALYSIS 

GENERAL  OFFICERS'  QUARTERS  -  TYPES  A.  B  &  C  f58  buildings) 


Proposed  conversion 

Estimated  cost  of  gas-fired  furnace 
Estimated  cost  of  gas-fired  water  heater 
Cost  of  conversion  now 
Total  Cost  of  Conversion 


=  $  5,977 

=  $  1,665 

«  $  7,642 

$  7,642  X  58 


Water  heater  replacement  costs 
Gas-fired  water  heaters  > 
oil-fired  water  heaters  = 


$  1,665  X  58s  $  96,570 
$  2,590  X  58=  $150,220 


$443,236 


V6 


0A7£  ?tiZ?ARlD 


CONSTRUCTION  COST  ESTIMATE 


PSO-itCT  -  -  ^ 

f Aj e £ 6(7  6aviIJ<^6  ^PFo£TUkJtTV  SuEugY 


wOCATION 

Fr.  eeL\/o\^  ,  \/iei^!N^'iA _ 


ARCHiTECT  £NCiN££R  - 

g/Uc5^fJUgse/M^?  APFU^A.T(gKJ6 


OAAWINO  KO,  ,  ^  ESTIWATOR  ^ 

/PFFICE^  SEF 


I  I  OUANTITY 

to  SLD65 


•  SUMMARY  NO.  UNIT  PER 
UNITS  MEAS.  UNIT 


LA30R 


TOTAL 


AUfei 


OASIS  rOR  ESTIMATE 

rr  CODE  A  ///c  design  csapUftdJ 
CD  CODE  0 dasigtt) 

□  CODE  C  (Fii*9t  dsMtgttf 
O  OTHER  (Sptdf/} 


CHECKED  3Y 

YP 


material  I 


PER 

•  TOTAL  cos: 


TPENCH  ^  BAOKRLL 

24oo 

HAND  ExOAVATlosi 

200 

EACKFILL 

200 

2424 


AT-oo 


c£>e>oo 


'ZA°io 


Polyethylene  Rpe  - 


^ikcM,  STEEL  Pipe  • 


MMki  covjvecx\dh 


6ToP  VALVES 


PEESSoee  P&^OILT^R^ 


\A1 


^OO  I  LP-  3.2\ 


I  EA  1 1*5.00 


(£>o  ak  1  7.CO 


^0  £k  I  lO.oo 


2600 

.55 

1320 

UBb^B 

.61 

753 

5.00 

3oo 

54o 

6.0B 

463 

6>00 

5o,oo 

3000 

4125 


HA0LIW6^  _ 


Disposal  ^  M/ltePial 


MATepial  Wkubi.  /sroeLaa 


•ssbd/s^^d  _ 


^AS  lime  TeSTIfO^i*!  _ 


2ieueeAL  (SUiAU-HP 


6Y  22\ 


LS  I  2cJC> 


L4  3CO 


EA 


1^3 


3oo 


'Zoo 


Boo 


^OO 


ti^oo 


433 


2^ 


LABce,  lUS.  if  7MES21% 


34LE3  Tay  4.^°4 


CNB^kakO  _ 


^O&'ToTkL  _ 


reoFn  }o% 


SoB-TOTAL 


3^5  CP 


2o'0> 


600 


cpOD 


4933 


34j3=7S 


Tc>rAL 


ngineering 


Aipplications 

(Consultants 


A  Professional 
Corporation 


9004-B  Crownwood  Ct. 
Burke,  Virginia  22015-1630 
(703)  978-0923 

bwcimbhuino  Mmiwag - 


sheet _ of_ 

By _ 

Project ;  ESOS.  FORT  BELVOIR.  VIRGINIA _ Date t  AUQUSt  29.  1991 

contract  Not  DACA  31-89-C-0198 _ EAC  Project  No.  89034.00 

FUEL  C<»IVERSION  COST  ANALYSIS 

GENERAL  OFFICERS'  QUARTERS  -  SUMMARY  OF  COSTS 


Type  1  (1  building) 

Types  A,  B  &  C  (58  buildings) 

Cost  to  Govt  for  curb  to 
buildings  gas  lines 

TOTAL 


$  8,750 
$443,236 
$  41,619 

$493,605 


Replacement  costs  of  water  heaters: 

Gas -fired  Oil-fired 


Typical  Building  1 
Typical  buildings  A,  B  &  C 


$  1,665 

$  96,570 

$  98,235 


$  2,590 
$  150,220 
$  152,810 


TOTAL 


FORT  BELVOIR  OFFICERS  QUARTERS 


CONSOLIDATION  OF  OTHER  COSTS 


ONE  TIME 

REPLAC. COSTS 

ONE  TIKE 

REPLAC. 

HAINT.  COST 

$/BLDG 

NAINT. 

$ 

TTPE 

No. 

PER  BLDG 

OIL  WH 

GAS  WB 

COSTS 

OIL  WB 

GAS  WH 

I 

1 

10 

2590 

-1665 

10 

2590 

-1665 

A 

19 

10 

2590 

-1665 

190 

49210 

-31635 

£ 

18 

10 

2590 

-1665 

leo 

46620 

-29970 

C 

21 

10 

2590 

-1665 

210 

54390 

-34965 

TOTAL 

59 

590 

0  152810 

-98235 

LIFE  CYCLE  COST  ANALYSIS  SinOIARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 


LOCATION: 


FORT  BELVOIR 


REGION  NO. 


PROJECT  NUMBER  DACA-3 1 -89-C-O 1 98 


PROJECT  TITLE: 


ENERGY  SAVINGS  OPPORTUNITY  SURVEY 


FISCAL  YR.  1991 


DISCRETE  PORTION  NAME  —  0(C.  7*0  ^  h-S  CO  A/ SI  OKI 

_ AUGUST  1991  . . .  ‘ZO  EAC 


ANALYSIS  DATE 


ECONOMIC  LIFE 


YEARS  PREPARED  BY_ 


INVESTMENT  ^a-x  r 

A.  CONSTRUCTION  COST  $_IL2£<J2£^ 

B.  SIOH  S  27 

C.  DESIGN  COST  S  fc  I  C 

D.  SALVAGE  VALUE  -  $ _ 

E.  TOTAL  INVESTMENT  (lA  +  IB  +  1C  -  ID) 

ENERGY  SAVINGS  (+)  /  COST  (-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  AND  DISCOUNTED  SAVINGS 


SAVINGS 

MBTU/YRr2^ 


ANNUAL  $ 
SAVINGS  f3l 


DISCOUNT 
FACTOR  f41 


S  SSP  36^ 


DISCOUNTED 
SAVINGS  (S) 


A.  ELEC 

B.  DIST 

C.  RESID 

D.  NO 

E.  COAL 


-  ft*  OSX> 


/g.2  0 


S  Z  .  /2U  22^ 

s-/>4r/  ZIP 


F.  TOTAL 


A  607 


s 


NONENERGY  SAVINGS  (+)  /  COST  (-) 


A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/ COST  (3A  Z  3A1) 

B.  NONRECURRING  SAVINGS  (+)  /  COST  (-) 


SAVINGS  (-»■)  YEAR  OF 
ITEM  COST  ^-Wl^  OCCUR.  (21 

&SPU 

ll'iOlL.  (Mi*  S  152.,  ^(0  (O 

S-?9.23g  /O 

(3)  _  $ _  _ 

(4)  TOTAL 


DISCOUNT 
FACTORS 3^ 

0.63 


s  2.70 

$  -  Gf.  2^T 
9 _ 


s  5^.3?7- 


C.  TOTAL  NONENERGY  DISCOUNTED  SAVINGS (+) /COST (-)  (3A2+3Bd4) 

D.  PROJECT  NONENERGY  QUALIFICATION  TEST  O-PO  /^/</ 

(1)  25%  MAX  NONENERGY  CALC  (2FS  x  .33)  S 

«.  IF  3D1  IS  «  OR  >  3C  GO  TO  ITEM  4 

b.  IF  3D1  IS  <  3C  CALC  SIR  =  (2F5+301)  -  IE  *  _ 

e.  IF  3D1  IS  s  >  1  GO  TO  ITEM  4 

D.  IF  3D1  IS  <  1  PROJECT  DOES  NOT  QUALIFY 


s  672,  gy/2. 


MMNX  ■S~*?0 

i  -7.  GS  2. 


DISCOUNTED  SAV- 
INGS1±1_C0STI-1I4J 


g  42,  02^ 


4.  FIRST  YEAR  DOLLAR  SAVINGS  2F3  +  3A  +  (3Bld  7  YEARS  ECONOMIC  LIFE) 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+3C)  S  ~7^4.  946 

6.  DISCOUNTED  SAVINGS  RATION  (IF  <  1  PROJECT  DOES  NOT  QUALIFY)  (SIR)  =  (S^IE)  =  ^ 


SIMPCF  PAySArC-k.  P€RI0D  CV(57V«s) 


=  <2..2> 


BUILDINGS  401  TO  432 
ROSSELL  VILLAGE 
(TYPICALS) 


Description  -  Existing  oil-fired  boilers  used  for  heating  and  oil-fired  water  heaters  are 

proposed  to  be  replaced  by  gas-fired  boilers  and  water  heaters  respectively. 

Energy  Saved  =  -325  MBTU/year 

Cost  =  $181,839  (incl.  SIOH) 

SIR  =  0.69 


I 


^0!  ix  ^ 


Bldg 

No. 

Location 

Bed¬ 

rooms 

So  Ft 

Year 

401  A 

Fries  Place 

4 

1,849 

55 

B 

Fries  Place 

4 

1,849 

55 

402  A 

Fries  Place 

4 

1,849 

55 

B 

Fries  Place 

4 

1,849 

55 

403  A 

Fries  Place 

4 

1,849 

55 

B 

Fries  Place 

4 

1,849 

55 

404  A 

Fries  Place 

4 

1,849 

55 

404  B 

Fries  Place 

4 

1,849 

55 

405  A 

Fries  Place 

4 

1,849 

55 

B 

Fries  Place 

4 

1,849 

55 

40  6  A 

Fries  Place 

4 

2,089-' 

55 

6 

Fries  Place 

4 

2,089 

55 

407  A 

Caldwell  Place 

4 

2,089 

55 

B 

Caldwell  Place 

4 

2,089 

55 

403  A 

Caldwell  Place 

4 

2,089 

55 

B 

Caldwell  Place 

4 

2,089 

55 

409  A 

Caldwell  Place 

4 

2,089 

55 

B 

Caldwell  Place 

4 

2,089 

55 

410  A 

Caldwell  Place 

4 

2,089 

55 

B 

Caldwell  Place 

4 

2,089 

55 

411  A 

Caldwell  Place 

4 

2,089 

55 

B 

Caldwell  Place 

4 

2,089  . 

55 

412  A 

Rossell  Loop 

4 

2,089 

55 

B 

Rossell  Loop 

4 

2,089 

55 

413  A 

Presnell  Place 

4 

2,089 

55 

B 

Presnell  Place 

4 

2,089 

55 

414  A 

Presnell  Place 

4 

2,089 

55 

B 

Presnell  Place 

4 

2,089 

55 

415  A 

Rossell  Place 

4 

2,089 

55 

B 

Rossell  Place 

4 

2,089 

55 

416  A 

Rossell  Place 

4 

2,089 

55 

B 

Rossell  Place 

4 

2,089 

55 

417  A 

Rossell  Place 

4 

2,089 

55 

B 

Rossell  Place 

4 

2,089 

55 

418  A 

Lacey  Place 

4 

2,089 

55 

B 

Lacey  Place 

4 

2,089 

55 

419  A 

Lacey  Place 

4 

2,089 

55 

B 

Lacey  Place 

4 

2,089 

55 

421  A 

Lacey  Place 

4 

2,089 

55 

B 

Lacey  Place 

4 

2,089 

55 

423  A 

Rossell  Loop 

4 

2,089 

55 

B 

Rossell  Loop 

4 

2,089 

55 

424  A 

Rossell  Loop 

4 

2,089 

55 

B 

Rossell  Loop 

4 

2.089 

55 

425  A 

Rossell  Loop 

4 

2,089 

55 

B 

Rossell  Loop 

4 

2,089 

55 

z 


Bldg 

Mo. 

M<2e  A 

■m  B 

i^427  A 

§428  A 

*■.*  .  Q 

A«9  a 

B 

^  430  A 

•  ‘  B 

431  A 
B 

432  A 
_  B 


Location 

Rossell  Loop 
Rossell  Loop 
Rossell  Loop 
Rossell  Loop 
Rossell  Loop 
Rossell  Loop 
Rossell  Loop 
Rossell  Loop 
Rossell  Loop 
Rossell  Loop 
Rossell  Loop 
Rossell  Loop 
Rossell  Loop 
Rossell  Loop 


Bed- 

rooms 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 


Sq  Ft 
2,089 
2,089 
2,089 
2,089 
2,089 
2,089 
2,089 
2,089 
2,089 
2,089 
2,089 
2,089 
2,089 
2,089 


Year 

55 

55 

55 

55 

55 

55 

55 

55 

55 

55 

55 

55 

55 

55 
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DESIGN  WEATHER  PARAMETERS 


City  Name . . . :  Fort  Belvoir 

Location . :  Virginia 

Lat itude . . . :  38.7  deg 

Elevation . :  69.0  ft 

Summer  Design  Dry  Bulb  Temp . :  90.0  F 

Summer  Design  Wet  Bulb  Temp . :  75.0  F 

Daily  Temperature  Range . :  23.0  F 

Winter  Design  Dry  Bulb  Temp . :  12.0  F 

Atmospheric  Clearness  Number... . :  1.00 


TABLE  1.  MAXIMUM  SOLAR  HEAT  GAINS  -  AVERAGE  DAYS 

(BTU/hr/sqft) 


Month  1 

NE 

E 

SE 

S 

SW 

W 

NW 

N 

Hor 

Jan 

24.2 

61.9 

98.8 

111.9 

98.8 

61.9 

24.2 

24.2 

80.1 

Feb 

31.7 

75.4 

106.8 

115.1 

106.8 

75.4 

31.7 

31.7 

107.3 

Mar 

40.7 

87.4 

107.7 

108.9 

107.7 

87.4 

40.7 

40.7 

136.8 

Apr 

59.9 

97.6 

104.8 

97.9 

104.8 

97.6 

59.9 

49.2 

164.2 

May 

74.7 

103.1 

98.7 

84.7 

98.7 

103.1 

74.7 

54.9 

181.6 

Jun 

84.9 

109.2 

97.9 

79.8 

97.9 

109.2 

84.9 

57.8 

194.9 

Jul 

80.4 

106.6 

98.5 

82.0 

98.5 

106.6 

80.4 

56.4 

189.0 

Aug 

69.0 

104.2 

106.2 

95.1 

106.2 

104.2 

69.0 

52.1 

177.5 

Sep 

52.3 

99.7 

115.4 

112.4 

115.4 

99.7 

52.3 

45.3 

158.1 

Oct 

36.3 

88.9 

118.8 

124.1 

118.8 

88.9 

36.3 

36.3 

128.3 

Nov 

26.6 

67.2 

103.2 

114.9 

103.2 

67.2 

26.6 

26.6 

89.5 

Dec 

21.3 

53.7 

89.1 

102.7 

89.1 

53.7 

21.3 

21.3 

68.5 

TABLE  2.  MAXIMUM  SOLAR  HEAT  GAINS  -  DESIGN  DAYS 

(BTU/hr/sqft) 


Month  I  NE  E  SE  S  SW  W  NW  N  Hor 


Jan 

20.2 

157.9 

243.4 

253.9 

Feb 

52.5 

188.6 

246.3 

238.2 

Mar 

95.5 

219.4 

234.8 

201.8 

Apr 

141.3 

224.3 

200.7 

148.1 

May 

165.9 

220.1 

171.5 

106.1 

Jun 

173.0 

215.4 

157.5 

89.2 

Jul 

163.5 

215.7 

167.2 

102.9 

Aug 

136.2 

216.5 

193.7 

143.1 

Sep 

89.8 

206.8 

224.9 

195.9 

Oct 

51.4 

182.2 

238.2 

231.2 

Nov 

20.6 

155.1 

239.4 

250.0 

Dec 

18.3 

140.7 

235.7 

254.0 

243.4 

157.9 

20.2 

20.2 

140.3 

246.3 

188.6 

52.5 

24.6 

186.3 

234.8 

219.4 

95.5 

29.3 

227.8 

200.7 

224.3 

141.3 

34.1 

255.2 

171.5 

220.1 

165.9 

37.3 

267.4 

157.5 

215.4 

173.0 

47.4 

269.3 

167.2 

215.7 

163.5 

38.2 

264.2 

193.7 

216.5 

136.2 

35.7 

250.5 

224.9 

206.8 

89.8 

30.4 

220.2 

238.2 

182.2 

51.4 

25.4 

183.0 

239.4 

155.1 

20.6 

20.6 

139.7 

235.7 

140.7 

18.3 

18.3 

120.5 
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[Engineering 

.Applications 

^is^onsultants 


EAC  STANDARD  FORM 
July  1985 

sheet  no. 


U-VALUE  CALCULATION  FORM 
FOR  ROOF/FLOOR 

EAC  Project  Number:  ^‘fOZf.Ql  Date:  By:  JS> 


&jCcof 


□  Floor 


Material 

1.  Top  Surface  (Moving  Air) 

2.  Bottom  Surface  (Still  Air) 

3.  ^A/SucAT/Ofd _ 

4.  _ 

5.  _ _ _ 

6.  _ _ 

7. 

8. 


Resistance  (h-sq.  ft.-F/Btu) 
Summer  Winter 

— 

- -  -^1 

_ _  3o.oo 

_  o.VS 


Total  (R)  * 
U  =  1/R  = 


3/^>7 


(8tu/h-sq. ft.  -  F) 


MATERIAL 


Air  Space  4" 
Air  Space  3/-! 
Air  Space  4" 
Still  Air 
Still  Air 


Acoustical  Til 


DIRECTION  OF 


HEAT  FLOW 

R* 

'•  (0  F) 

UP 

0.93 

UP 

1.03 

■  (90  F) 

DN 

0.85 

DN 

1.00 

UP 

0.61 

DN 

0.92 

./2  MPH 

ANY 

0.25 

MPH 

ANY 

0.17 

e  1/2" 

1.25 

e  3/4" 

1.89 

/8" 

0.08 

1/2“ 

0.45 

MATERIAL 

R* 

Batt/Blanket 

2-2  3/4  in. 

7.00 

3-4in. 

11.00 

3.5  in. 

13.00 

5.5-6. 5  in. 

19.00 

6-7.5  in. 

22.00 

9-10  in. 

30.00 

12-13  in. 

38.00 

Rigid  Insul.  1" 

2.78 

Stryofoam  1" 

4.00 

Built-up  Roof  3/8" 

0.33 

Asphalt  Shingles 

0.44 

( n-sq . f  r . 
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EAC  STANDARD  FORM 
July  1985 

SHEET  NO.  _ 

'Consultants  u-value  calculation  form 

FOR  WALL/PARTITION 

Project:  -£o  s^e:cc  iZ/cL/^GS'  /SecuD^je^  _ 

EAC  Project  Number:  89  3  ¥.  Of  Date:  By: 

^  OPartition 


.ngineering 


ications 


Material 

Resistance  (h-ft^ 
Summer 

-  F/Btu) 
Winter 

1.  Outside  Air 

0.25 

0  17  • 

2.  Inside  Still  Air 

0.68 

0.68 

3.  9*'  ^/9csr 

/.// 

4.  ^ce>c^ 

5.  /^c^sre-zt 

0.¥S 

6. 

7. 

8. 


(Btu/h-sq.ft.  -  F) 


MATERIAL 

R* 

Air  Space  3/4"  (90  F) 

0.84 

Air  Space  3/4"  (0  F) 

1.18 

Still  Air 

0.68 

Moving  Air  7  1/2  MPH 

0.25 

Moving  Air  15  MPH 

0.17 

Face  Brick  4" 

0.44 

Cinderblock  4" 

1.11 

Cinder block  8" 

1.72 

Cinderblock  12" 

1.89 

Gypsum  Bd  3/8" 

0.32 

Gypsum  Bd  1/2" 

0.45 

Gypsum  Plaster  1/2" 

0.45 

Sand  Plaster  3/8" 

0.08 

Loose  Fill  Sandust  1" 

2.22 

Perlite  Expanded  1" 

2.90 

Total  (R)  = 

J.SS 

U  =  1/R  = 

MATERIAL 

R* 

Blanket/Batt  Insul. 

2-2  3/4  in. 

7.00 

3-4  in. 

11.00 

3.5  in 

13.00 

5. 5-6. 5  in. 

19.00 

6-7.5  in. 

22.00 

9-10  in. 

30.00 

12-13  in. 

38.00 

Rigid  Insul.  1" 

2.78 

Stryofoam  1" 

.  4.00 

Vermiculite  1" 

2.27 

Vapor  Barr. -felt 

0.06 

Fir,  Pine  &  Simi 1 . 

Woods  3/4" 

0.94 

*{h-sq.ft.  -  F/Btu) 
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5NGr?nrs5ryc  awrlysts 


EAC  STAJIDARD  FORM 
AUGUST  1990 


Shaa-t 

Br*  _ ^ 


L _ of  I 


Calculations  for  Tnfilt 

^ration 

Pro-jeer:  ESOS ,  rorr 

Data: 

.  1990 

Conrracr  No:DACA-j1- 

_89-C-t01S9  EAC  Pro-iect 

.Vo.;  39034.0 

1 

ealeulations  based  on  ASaRAZ  1989  Page  F  23.14. 

Buildinc  Leaka.qe *Araa 

Effective  Leakage 

Building 

Building 

Area ,  in- 

Component 

Leakage  Area 

Parameter 

0)Xm  r  in* 

L, 

D, 

L 

Sill  foundation 

0.19 /ft.  of  periaetar 

.5^-^  ft. 

58 

Joints ,  ceiiing/waii 

0.12/ft.  of  wall 

ft. 

Windows 

0.0 63 /ft-,  of  window 

^Sl  ft=. 

XS. 

Doors 

0.21s /ft*,  of  doors 

/</C  ft*. 

30 

Wall  -  Window  frames 

0.15/  f t^.  0  f  window 

ttr. 

cc> 

*  Door  frames 

0.072/ft-,  of  door 

/t/o  ft*.  , 

t  o' 

Elec •  outlet / switch 

0.16/fMie— u 

Bo 

f 

Recessed  lights 

1.5/fixture 

/3 

Pipe  penetration  of  pipe 

y  /w 

/ 

Exhaust  Fans 

6.0/ fan 

*e  y 

•«  <=7^ 

-405?- 

.^2- 

Infil'tra'tion  Q(cf2i) 


Lx  (A  At  -K 

«  L{0.tP^/i  X  51  *C.0IS1  X  14^)'« 
-  L  xc?.5  ^  5'^^CTA 

lafiltratioa  tlirough  walls  *  0.1  x  (S7) 

«  D  era 

Total  lafiltratioa  «  f  era 

Infiltration  Rate  *  ^ 


(A»atAa  in. .  *.  3.3 


^/OX 


O.XUp  /,  c?  era/Sf 
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MASTER  SCHEDULE  SUMMARY 


Page  1 

Prepared  By  :  E  A  C  04-15-91 
Carrier  Hourly  Analysis  Program  6100190202 
************************************************************************ 


MASTER  SCHEDULE  1.  OCCUPANCY  Hourly  Percentages 


Hour  — - > 

1  0 

1  1  ! 

1  2 

1  3  1 

1  4 

1  5 

1  6 

1  7  1 

1  8 

1  9 

1  10 

1 11 

Weekday 

100 

100 

100 

100 

100 

100 

100 

50 

30 

30 

30 

30 

Saturday 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

Sunday 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

DESIGN 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

Hour - >  1 

12 

1  1 

1  1 

1  15  1 

16 

rH 

1 

1  1 

1 

1  21  1 

1  22 

1  23 

Weekday 

50 

30 

30 

30 

30 

50 

70 

100 

100 

100 

100 

100 

Saturday 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

Sunday 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

DESIGN 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

************************************************* *****4r** *************** 
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MASTER  SCHEDULE  SUMMARY  Page  1 
Prepared  By  :  E  A  C  04-15-91 
Carrier  Hourly  Analysis  Program  6100190202 

************************************************************************ 


MASTER  SCHEDULE  2.  HOT  WATER  Hourly  Percentages 


Hour - > 

1  2  j 

1  ^  1 

1  4  1 

1  5 

1  6  i 

1  7 

1  8  1 

1  9  1 

1  10  I 

Li! 

Weekday 

10 

3 

1 

1 

1 

1 

3 

15 

65 

70 

85 

70 

Saturday 

10 

3 

1 

I 

1 

1 

3 

15 

65 

70 

85 

70 

Sunday 

10 

3 

1 

1 

1 

1 

3 

15 

65 

70 

85 

70 

DESIGN 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

Hour - >  1 

1  12  1 

13 

1  14  1 

1 

16 

1 

1 

1  19 

1 

1  21  1 

1  22 

1  23 

Weekday 

60 

55 

50 

45 

40 

45 

50 

60 

75 

70 

65 

60 

Saturday 

60 

55 

50 

45 

40 

45 

50 

60 

75 

70 

65 

60 

Sunday 

60 

55 

50 

45 

40 

45 

50 

60 

75 

70 

65 

60 

DESIGN 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 
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MIL-HD3K-1010 


SROJSCTZD  NAVTAC  COS"  INDE< 
MCNTHL7 
JULY  1989 


TZAR 

JAN. 

FZ3. 

NAR. 

AFR. 

MAY. 

JUNF 

JULY 

AUG. 

SFFT. 

OCT. 

NCV. 

DSC. 

1974 

1156 

1154 

1155 

1177 

1177 

1199 

1233 

1240 

1233 

1246 

1239 

1240 

1975 

1242 

1265 

1265 

1269 

1287 

1307 

1317 

1330 

1333 

1351 

1349 

1354 

1976 

1362 

1370 

1378 

1391 

1398 

1416 

1425 

1455 

1467 

1476 

1479 

1484 

1977 

1489 

1499 

1504 

1506 

1507 

1521 

1539 

1554 

1587 

1617 

1603 

1606 

197S 

1609 

1617 

1620 

1621 

1652 

1663 

1696 

1705 

1720 

1721 

1732 

1734 

1979 

1740 

1740 

1750 

1749 

1753 

1809 

1829 

1849 

1900 

1399 

1902 

1909 

1980 

1895 

1894 

1915 

1899 

1888 

1916 

1950 

1971 

1976 

1981 

2000 

2017 

1931 

2015 

2016 

2014 

2064 

2076 

2083 

2109 

2118 

2139 

2156 

2186 

2184 

1'982 

2184 

2200 

2195 

2195 

2220 

2219 

2233 

2253 

2249 

2248 

2260 

2295 

193j 

2211 

2343 

2352 

2347 

2351 

2338 

2414 

2428 

2430 

2416 

2419 

2406 

1984 

2402 

2407 

2412 

2422 

2419 

2417 

2413 

2428 

2430 

2424 

'2421 

2408 

1985 

2410 

2414 

2406 

2405 

2411 

2429 

2448 

2442 

2440 

2441 

2446 

2439 

1986 

2440 

2446 

2447 

2453 

2479 

2493 

2499 

2498 

2504 

2511 

2511 

2511 

1987 

2515 

2510 

2518 

2523 

2524 

2525 

2538 

2557 

2565 

2569 

2564 

2589 

1988 

2574 

2576 

2586 

2591 

2592 

2595 

2598 

2611 

2612 

2612 

2616 

2617 

1989- 

2619 

2613 

2616 

2620 

2621 

2626 

2633 

2640 

2648 

2655 

2663 

2670 

1990 

2677 

2683 

2690 

2697 

2704 

2710 

2717 

2724 

2731 

2738 

2744 

2751 

1991 

2t57 

2763 

2769 

2776 

2782 

2788 

2794 

2800 

2806 

2812 

2819 

2825 

1992 

2830 

2835 

2840 

2845 

2850 

2855 

2861 

2866 

2871 

2876 

2381 

2386 

1992 

2891 

2896 

2900 

2905 

2910 

2914 

2919 

2924 

2923 

2933 

2938 

2942 

ANNUAL  MAiUC-n?  FACTORS  FOR  SSCALATION 


(3rrONI»  F7  93,  USE  1.80t  ESCALATION  CCMFOUNBEP  EACH  TEAR) 


:SCAL-YZAR 

4-87 

4-88 

4-89 

4-90 

4-91 

4-92 

4-93 

4.-94. 

4-95 

4-83 

1.07 

1.10 

1.12 

1.15 

1.18 

1.21 

1.24 

1.26 

1.28 

4-84 

1.04 

1.07 

1.08 

1.11 

1.15 

1.17 

1.20 

1.22 

1.24 

4-85 

1.05 

1.08 

1.09 

1.12 

1.15 

1.18 

1.21 

1.23 

1.25 

4-86 

1.03 

1.05 

1.07 

1.10 

1.13 

1.16 

1.18 

1.20 

1.22 

4-87 

1.00 

1.03 

1.04 

1.07 

1.10 

1.13 

1.15 

1.17 

1.19 

4-88 

0.97 

1.00 

1.01 

1.04 

1.07 

1.10 

1.12 

1.14 

1-16 

4-89 

0.96 

0.99 

1.00 

1.03 

1.06 

1.09 

1.11 

1.13 

1.15 

4-90 

0.94 

0.96 

0.97 

1.00 

1.03 

1.05 

1.08 

1.10 

1.12 

4-91 

0.91 

0.93 

0.94 

0.97 

1.00 

1.C2 

1.05 

1.07 

1,08 

4-92 

0.89 

0.91 

0.92 

0.95 

0.98 

1.00 

1.02 

1.04 

1.06 

4-93 

0.87 

0.89 

0.90 

0.93 

0.96 

0.98 

1.00 

1.02 

1.04 

Escalation 

rate 

change 

to  be 

1.805 

after 

1993. 

Figure  9 

Rroj acted  NAVTAC  Cost  Index 
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STUDY  PARAMETER  INPUT  PRINTOUT 

Prepared  By  :  E  A  C  05-01-91 

Advanced  Engineering  Economic  Analysis  Program  60901891.00 

Page  1  of  1 

♦***★*******★*★***★*****★♦*★*★★**★******★**★*★**♦***★**★★****★★**★*★★★★★* 
STUDY  CRITERIA 


ECIP  -  FEMP/10CFR436A  (Army  TM  5-802-1,  Para.  2-3&4) 


Discount  Rate  :  7.0  % 

Investment  Credit  :  10.0  % 

Payment  Time  :  1.0  (1  =  end  of  year) 


♦♦A********************************************************************** 

KEY  STUDY  DATES 


ECIP  Economic  Life  :  15  (years) 


****★**★****★****★★★*★**★★★★★★*★★***★★*★*★♦*★★★***★★***********★*★******★ 
ENERGY  RELATED  STUDY  PARAMETERS 


State  :  VA 

Prices  of  Electricity  ;  18.05 

Distillate  Oil  ;  7.43 

Residual  Oil  :  6.62 

Natural  Gas  :  5.33 

Coal  :  0.00 


Prices  are  specified  in  $  /  Million  BTU,  FEMP  Date  (JUL  1988) 


*i^*************************************4n«r****4r******  ********************* 

STUDY  IDENTIFICATION  BLOCK 


Project  Title 
Installation  Name 
Project  Number 
Fiscal  Year 
Name  of  Analyst 


FORT  BELVOIR  E.S.O.S 
ROSSELL  VILLAGE 
DACA-31-89-C-0198 
1991 

E  A  C,  P.C.  Burke,  Va. 


************************************************************************* 


IZ 


SIMPLE  SPACE  DESCRIPTION 

Space  Name  :  Rossell  Village  type  1  04-15-91 
Prepared  By  :  E  A  C  6100190202 
Carrier  Hourly  Analysis  Program  Page  1  of  1 
★*★*★**★*********★*★★*★**♦**★*★********★*******★★**★★★**★***★★*******★*★* 


Walls 

Roof 

Glass 

U-Value 

:  0.351 

0*032 

0.550  Building  Weight 

:  M 

Weight 

:  M 

M 

Glass  Factor 

:  1.00 

Color 

:  M 

M 

Internal  Shades 

?  N 

People 

:  sqft /person 

-=  500.0 

Schedule  «  1  Activity 

Level  «  1 

Lights 

:  W/sqft 

=  0.00 

Schedule  »  2  Wattage  Mult.  «  1.00 

:  Fixture  Type 

=  3 

Free-hanging 

SPACE  NAME  «  Rossell  Village  type  1 

Floor  Area  :  1,849*0  sqft 

Exposure  :  E  W  Roof  Area  :  924*0  sqft 

Wall  Area  :  632.0  598*0  Current 

Glass  Area  :  90*0  99*0  Elements  :  Pt,Wl,Gl,Gr, In 

************************************************************************* 

ADDITIONAL  ELEMENT  -  Partition 


Area  =  600.0  sqft  Uncond.  Space  Temp: Cooling  =  90.0  F 

U-Value  =  0.543  BTU/hr/sqft/F  Uncond*  Space  Temp:Heating  =  50*0  F 


*♦***★★**★*★★******★*★★***★*★**★★★★*★♦★*★★★*★★★  i<>fW**************W********* 

ADDITIONAL  ELEMENT  -  Wall 


Weight 

=  M  (Ib/sqft) 

Exposure 

sc 

s 

Color 

»  M 

Net  Area 

338*0  sqft 

D-Value 

=  0.351  BTU/hr/sqft/F 

★★★★★★★★★★★************************************A************************* 

ADDITIONAL  ELEMENT  -  Glass 


U-Value  =  0.550  BTU/hr/sqft/F  Exposure  =  S 

Glass  Factor  =  0.90  Area  -  45.0  sqft 

Internal  Shades  ?  N 


ADDITIONAL  ELEMENT  -  Ground 


Slab  Floor  Area 

s 

324.0 

sqft 

Perimeter 

= 

45.0 

ft 

Depth 

ss 

0.0 

ft 

************************************************************************* 
ADDITIONAL  ELEMENT  -  Infiltration 


Cooling  :  0.22  CFM/sgft  =  407  CFM 
Heating  :  0.22  CFM/sqft  =  407  CFM 
Typical  :  0.22  CFM/sgft  •  407  CFM 


************************************************************************* 
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SIMPLE  SPACE  DESCRIPTION 

Space  Name  :  Rossell  Village  type  2  04-15-91 
Prepared  By  :  E  A  C  6100190202 
Carrier  Hourly  Analysis  Program  Page  1  of  1 
***************************^*w*******^*****^*****************^*********** 


Walls 

Roof 

Glass 

O-Value 

:  0.351 

0.032 

0.550  Building  Weight 

:  M 

Weight 

:  M 

M 

Glass  Factor 

:  1.00 

Color 

:  M 

M 

Internal  Shades 

?  N 

People 

:  sqft/person 

=  5C0.0 

Schedule  =  1  Activity  Level  =  1 

Lights 

:  W/sqft 

=  0.00 

Schedule  =  2  Wattage  Mult.  =  1.00 

:  Fixture  Type 

3 

Free-hanging 

SPACE  NAME  =  Rossell  Village  type  2 

Floor  Area  :  1,849.0  sqft 

Exposure  :  £  W  Roof  Area  :  924.0  sgft 

Wall  Area  :  632.0  598.0  Current 

Glass  Area  ;  90.0  99.0  Elements  :  Pt,Wl,Gl,Gr,In 

*****★*★*****★**★*****★**★**★***★**★******★★***★★** ^******** *★★***★*★**★* 

ADDITIONAL  ELEMENT  -  Partition 


Area  =  250.0  sqft  Uncond.  Space  Temp:Cooling  =  90.0  F 

U-Value  «  0.543  BTU/hr/sqft/F  Uncond.  Space  Temp;Heating  =  50.0  F 


*★****★**★★*★*★*★♦★★**★**♦★**★*♦★****♦*★**★★★★****★*★★★★★★*★*★***★******* 
ADDITIONAL  ELEMENT  -  Wall 


Weight 

»  M  (Ib/sqft) 

Exposure 

s 

Color 

=  M 

Net  Area 

= 

338.0  sqft 

U-Value 

■  0.351  BTU/hr/sqft/F 

..*******..******.***.*************************************************** 
ADDITIONAL  ELEMENT  -  Glass 


U-Value  =  0.550  BTU/hr/sqft/F  Exposure  =  S 

Glass  Factor  =  0.90  Area  =  45.0  sqft 

Internal  Shades  ?  N 


★*★*★♦♦★********★★***★**★★***★★****★★★★*★**★************★*★★★★★★★★★*★**** 
ADDITIONAL  ELEMENT  -  Ground 


Slab  Floor  Area  =  674.0  sqft 

Perimeter  =  65.0  ft 

Depth  =  0.0  ft 


*★*★*★★***♦**★**★**★★**★**♦*★★***★★★***★**★★**★*★***★**★*♦*★*★★**★*★*★**★ 
ADDITIONAL  ELEMENT  -  Infiltration 


Cooling 

Heating 

Typical 


0.22  CFM/sqft 
0.22  CFM/sqft 
0.22  CFM/sqft 


407  CFM 
407  CFM 
407  CFM 


SIMPLE  SPACE  DESCRIPTION 


Space  Name  :  Rossell  Village  type  3  04-15-91 
Prepared  By  :  E  A  C  6100190202 
Carrier  Hourly  Analysis  Progrcim  Page  1  of  1 


U-Value 

Weight 

Color 


Walls 

0.351 

M 

M 


Roof 

0.032 

M 

M 


Glass 

0.550 


Building  Weight  :  M 

Glass  Factor  :  1.00 

Internal  Shades  ?  N 


People  :  sgft/person 
Lights  :  W/sgft 

:  Fixture  Type 


500.0  t'rhedule  =  1  Activity  Level  =  1 

0.00  Schedule  =  2  Wattage  Mult.  «  1.00 

3  Free-hanging 


SPACE  NAME  *  Rossell  Village  type  3 

Floor  Area  :  2,089.0  sgft 

Exposure  :  E  W  Roof  Area  :  1,044.0  sgft 

Wall  Area  ;  723.0  689.0  Current 

Glass  Area  :  90.0  99.0  Elements  ;  Pt ,W1 ,Gl,Gr, In 

ADDITIONAL  ELEMENT  -  Partition 


Area  =  600.0  sgft  Uncond.  Space  Temp: Cooling  =  90.0  F 

U-Value  =  0.543  BTU/hr/sgft/F  Uncond.  Space  Temp:Heating  =  50.0  F 


ADDITIONAL  ELEMENT  -  Wall 


Weight 

=  M  (Ib/sqft) 

Exposure 

= 

s 

Color 

«*  M 

Net  Area 

s 

338.0  sgft 

U-Value 

=  0.351  BTU/hr/sqft/F 

ADDITIONAL  ELEMENT  -  Glass 


U-Value  =  0.550  BTU/hr/sgft/F  Exposure  =  S 

Glass  Factor  -  0.90  Area  =  45.0  sgft 

Internal  Shades  ?  N 


ADDITIONAL  ELEMENT  -  Ground 


Slab  Floor  Area  =  444.0  sgft 

Perimeter  =  45.0  ft 

Depth  =  0.0  ft 


***********.************************************.»*********************** 
ADDITIONAL  ELEMENT  -  Infiltration 


Cooling 

Heating 

Typical 


0.22  CFM/sqft 
0.22  CFM/sqft 
0.22  CFM/sqft 


460  CFM 
460  CFM 
460  CFM 


★*★**★*★★★****★*★***★★*♦★*★*★****★★★*★★★*★*★*★**★★★*★******★★★**★*★**★*** 


1? 


SIMPLE  SPACE  LESCRIPTION 

Space  Name  :  Rossell  Village  type  4  04-15-91 
Prepared  By  :  E  A  C  6100190202 
Carrier  Hourly  Analysis  Program  Page  1  of  1 


Walls 

Roof 

Glass 

U-Value 

:  0.351 

0.032 

0.550  Building  Weight 

:  M 

Weight 

:  M 

M 

Glass  Factor 

:  1.00 

Color 

;  M 

M 

Internal  Shades 

?  N 

People 

:  sgft /person 

=  500.0 

Schedule  =  1  Activity 

Level  »  1 

Lights 

;  W/sgft 
:  Fixture  Type 

=  0.00 

=  3 

Schedule  =  2  Wattage  Mult.  »  1.00 

Free-hanging 

SPACE  NAME 

Exposure 
Wall  Area 
Glass  Area 


*  Rossell  Village  type  4 

Floor  Area 

:  E  W  Roof  Area 

:  723.0  689.0  Current 

:  90.0  99.0  Elements 


2,089.0  sgft 
1,044.0  sgft 

Pt,Wl,Gl,Gr,In 


ADDITIONAL  ELEMENT  -  Partition 


Area  =  250.0  sgft  Uncond.  Space  Temp:Cooling  =  90.0  F 

U-Value  *  0.543  BTU/hr/sgft/F  Uncond.  Space  Temp:Heating  =  50.0  F 


ADDITIONAL  ELEMENT  -  Wall 


Weight  =  M  (Ib/sgft)  Exposure  =  S 

Color  «  M  Net  Area  =  338.0  sgft 

U-Value  =  0.351  BTU/hr/sgft/F 


****★***********★★***★***★***★***★★*★**★****★★**★★****★**★★*★**★★*★****** 
ADDITIONAL  ELEMENT  -  Glass 


U-Value  =  0.550  BTU/hr/sgft/F  Exposure  =  S 

Glass  Factor  =  0.90  Area  *  45.0  sgft 

Internal  Shades  ?  N 


ADDITIONAL  ELEMENT  -  Ground 


Slab  Floor  Area  =  794.0  sgft 

Perimeter  =  65.0  ft 

Depth  ■  0.0  ft 


*<k*********************************************************************** 

ADDITIONAL  ELEMENT  -  Infiltration 


Cooling  :  0.22  CFM/sgft  *  460  CFM 
Heating  :  0.22  CFM/sgft  =  460  CFM 
Typical  :  0.22  CFM/sgft  =  460  CFM 


I& 


DESIGN  SPACE  HEATING  LOADS 

Location  :  Fort  Belvoir,  Virginia  04-15-91 

Prepared  By  :  E  A  C  6100190202 

Carrier  Hourly  Analysis  Program  Page  1  of  1 

CALCULATION  DATA: 

Zone  Name  :  Building  401  Calc  Time:  Winter  design 

Job  Name  :  Fort  Belvoir  Amb  db  :  12«0  F 


Space  Name 

Mult 

Space  Sensible 
(BTU/hr/space) 

Water  Flow 
(gpm/space) 

Rossell  Village  type  1 

X  1 

78,884.9 

6.4 

Rossell  Village  type  2 

X  1 

75,995.9 

6.1 

n 
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PLANT  DESCRIPTIONS 

Plant  :  Building  401  Oil  04-20-91 
Prepared  By  :  E  A  C  6100190202 
Carrier  Hourly  Analysis  Program  Page  1  of  1 
************************************************************************ 


1  PLANT  NAME  AND  TYPES 


Class 

Name 

Cooling  Plant  Type 
Heating  Plant  Type 


«  Individual  Plants 
«  Building  401  Oil 
-  User  Defined 
=  Combustion 


2  AIR  SYSTEM  SELECTION 


Air  System  Name 


Mult  I  Air  System  Name 


Mult 


Building  401  1  \ 


3a  COOLING  PLANT  DATA  (User  Defined) 
Estimated  maximum  cooling  coil  load 
Nominal  capacity 
Nominal  input  power  rate 
Type  of  cooling 
Condenser  type 
PART  LOAD  PERFORMANCE 


%  Load  %  Power  %  Load 

90  -  100  60 

80  -  100  50 

70  -  100  40 


=  0.00  Ton 

=  0.00  Ton 

=  0.000  kW/Ton 

=  DX 

=  Air  Cooled 


%  Power  %  Load  %  Power 

100  30  100 

100  20  -  100 

100  10 -  100 


3b  HEATING  PLANT  DATA  (Combustion) 
Estimated  maximum  heating  coil  load 
Fuel  type 

Rated  plant  output 
Type. of  heating 

Is  plant  efficiency  computer  generated 
Seasonal  plant  efficiency 


=  140.80  MBH 

=  Fuel  Oil 
=  229.6  MBH 

=  Hydronic 
?  N 

=  70  % 


4  PUMP  SYSTEM  DATA 

Hot  water  pumping  system  head  “  20.00  ft  wg 

Hot  water  pumping  system  delta  T  =  20.00  F 

★***★*******★*****★*★*****★★★★*****★**★***★********★**********♦**♦****** 
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BUILDING  DESCRIPTION 
Building  :  Building  401  Oil 
Prepared  By:  E  A  C 
Carrier  Hourly  Analysis  Program 


04-23-91 
6100190202 
Page  1  of  1 


1.  BUILDING  INPUTS 

BUILDING  NAME  =  Building  401  Oil 


MISCELLANEOUS  ELECTRIC 
Maximum  power 
Power  schedule 


0.0  kW 
1 


DOMESTIC  WATER  HEATING 
Is  a  domestic  how  water  system  used 
Maximum  hourly  hot  water  use 
Hot  water  schedule 
Average  entering  water  temperature 
Average  hot  water  supply  temperature 
Heating  plant  type 
Fuel  type 
Plant  capacity 

Is  plant  efficiency  computer  generated 
Annual  plant  efficiency 


?  Y 

=  14.0  gal 

=:  2 

=  57.0  F 

=  140.0  F 

s  2  :  Combustion 
*  2  :  Fuel  Oil 

=  180.0  MBH 

?  N 

=  62  % 


OTHER  INPUTS 

Additional  building  floor  area 
Electrical  generating  efficiency 


0.0  sqft 
100.00  % 


2.  PLANT  SELECTION 

Plant  Name  Mult  |  Plant  Name  Mult 


Building  401  Oil  1  \ 

3.  FUEL  &  ELECTRIC  RATE  SELECTION 


Fuel  or  Energy 

No. 

Name  of  Rate  Schedule 

Currency 

Electric 

2 

ELECTRIC  ( generic ) 

MBTU 

Natural  Gas 

3 

NATURAL  GAS  (generic) 

MBTU 

Fuel  Oil 

4 

DISTILLATE  FUEL  OIL  (generic) 

MBTU 

Propane 

8 

Propane  (generic) 

MBTU 

Remote  Source  Heating 

9 

Remote  source  heating  (generic) 

MBTU 

Remote  Source  Cooling 

10 

Remote  Source  Cooling  (generic) 

MBTU 

ANNUAL  COMPONENT  COSTS 


Building  :  Building  401  Oil 
Site  :  Fort  Belvoir,  Virginia 
Prepared  By  ;  E  A  C 
Carrier  Hourly  Analysis  Program 


04-23-91 
6100190202 

Page  1  of  1 


TABLE  1.  COSTS  BY  COMPONENT 


<-—  Annual 

Costs  *  — -> 

%  of 

Component 

(MBTU) 

(MBTU/sqft) 

Total 

Air  System  Fans 

0 

0.000 

0.0  % 

Cooling  Plants 

0 

0.000 

0.0  % 

Heating  Plants 

156 

0.042 

72.4  % 

Pumps 

1 

0.000 

0.7  % 

»>  HVAC  Subtotal 

157 

0.043 

73.1  % 

Lights 

0 

0.000 

0.0  % 

Other  Electric 

0 

0.000 

0.0  % 

Miscellaneous  Electric 

0 

0.000 

0.0  % 

Domestic  Hot  Water 

58 

0.016 

26.9  % 

»>  Non-HVAC  Sub-total 

58 

0.016 

26.9  % 

»>  GRTU^D  TOTAL 

215 

0.058 

100.0  % 

Es£ssss======s:==ssssa 


*  Note:  1.  Cost  per  unit  floor  area  is  based  on  the  gross 
building  floor  area.  For  this  building: 

Gross  floor  area  =  3,698  sgft 

Conditioned  floor  area  *  3,698  sqft 


a/ 


ANNUAL  ENERGY  COSTS 


Building  :  Building  401  Oil  04-23-91 
Site  :  Fort  Belvoir,  Virginia  6100190202 
Prepared  By  :  E  A  C 

Carrier  Hourly  Analysis  Program  Page  1  of  1 
************************************************************************ 


TABLE  1.  COSTS  BY 

ENERGY  CATEGORY 

HVAC  Component 

Annual 

Energy 

< -  Annual 

(MBTU) 

Costs  *  — > 
(MBTU/sqft) 

%  of 
Total 

Electric 

418  kWh 

1 

0.000 

0.7  % 

Natural  Gas 

0  Therms 

0 

0.000 

0.0  % 

Fuel  Oil 

1124  gallon 

156 

0.042 

72.4  % 

Propane 

0  Therms 

0 

0.000 

0.0  % 

Remote  Heating 

0  Therms 

0 

0.000 

0.0  % 

Remote  Cooling 

0  Therms 

0 

0.000 

0.0  % 

>»  HVAC  Subtotal 

157 

0.043 

73.1  % 

Non-HVAC  Component 


Electric 

Natural  Gas 

Fuel  Oil 

Propane 

Remote  Heating 

0  kWh 

0  Therms 

418  gallon 

0  Therms 

0  Therms 

0 

0 

58 

0 

0 

0.000 

0.000 

0.016 

0.000 

0.000 

0.0  % 
0.0  % 
26.9  % 
0.0  % 
0.0  % 

»>  Non-HVAC  Subtotal 

58 

0.016 

26.9  % 

»>  GRAND  TOTAL 

215 

0.058 

100.0  % 

*  Note:  1.  Cost  per 

unit  floor  area  is 

based  on  the 

gross 

building  floor  area.  For  this  building: 

Gross  floor  area  =  3,698  sqft 

Conditioned  floor  area  =  3,698  sqft 


Z2. 


PLANT  DESCRIPTIONS 

Plant  :  Building  401  Gas  04-23-91 
Prepared  By  :  E  A  C  6100190202 
Carrier  Hourly  TVnalysis  Program  Page  1  of  1 
************************************************************************ 


1  PLANT  NAME  AND  TYPES 


Class 

Name 

Cooling  Plant  Type 
Heating  Plant  Type 


*  Individual  Plants 
«  Building  401  Gas 

*  User  Defined 

*  Combustion 


2  AIR  SYSTEM  SELECTION 


Air  System  Name 


Mult  I  Air  System  Name 


Mult 


Building  401  1  | 


3a  COOLING  PLANT  DATA  (User  Defined) 
Estimated  maximum  cooling  coil  load 
Nominal  capacity 
Nominal  input  power  rate 
Type  of  cooling 
Condenser  type 
PART  LOAD  PERFORMANCE 


%  Load  %  Power  %  Load 

90  -  100  60 

80  -  100  50 

70  -  100  40 


=  0,00  Ton 

=  0.00  Ton 

=  0.000  kW/Ton 

=  DX 

=  Air  Cooled 


%  Power  %  Load  %  Power 

100  30  100 

100  20  -  100 

100  10 -  100 


3b  HEATING  PLANT  DATA  (Combustion) 
Estimated  maximum  heating  coil  load 
Fuel  type 

Rated  plant  output 
Type  of  heating 

Is  plant  efficiency  computer  generated 
Seasonal  plant  efficiency 


=  140.80  MBH 

=  Natural  Gas 
=  229.6  MBH 

ss  Hydronic 
?  N 

=  66  % 


4  PUMP  SYSTEM  DATA 

Hot  water  pumping  system  head  =  20.00  ft  wg 

Hot  water  pumping  system  delta  T  *=  20.00  F 

**★★★★★★***★★******★*★★★****★*****★**★★★**★*★★***************★★★***★**** 
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BUILDING  DESCRIPTION 

Building  :  Building  401  Gas 

04-23-91 

Prepared  By:  E  A  C 

6100190202 

Carrier  Hourly  Analysis  Program 

Page  1  of  1 

***★****★*★★★★***★*******★★★*♦**********★***★*★★************************ 

1.  BUILDING  INPUTS 

BUILDING  NAME 

=  Building  401  Gas 

MISCELLANEOUS  ELECTRIC 

Maximum  power 

ss 

0.0  kW 

Power  schedule 

1 

DOMESTIC  WATER  HEATING 

Is  a  domestic  how  water  system  used 

? 

y 

Maximum  hourly  hot  water  use 

* 

14.0  gal 

Hot  water  schedule 

2 

Average  entering  water  temperature 

* 

57.0  F 

Average  hot  water  supply  temperature 

* 

140.0  F 

Heating  plant  type 

=  2 

:  Combustion 

Fuel  type 

=  1 

:  Natural  Gas 

Plant  capacity 

s 

180.0  MBH 

Is  plant  efficiency  computer  generated 

? 

N 

Annual  plant  efficiency 

s 

62  % 

OTHER  INPUTS 

Additional  building  floor  area 

0.0  sgft 

Electrical  generating  efficiency 

* 

100.00  % 

2.  PLANT  SELECTION 


Plant  Name 

Mult  1  Plant  Name 

Mult 

Building  401  Gas 

1 

1 

3.  FUEL  &  ELECTRIC  RATE  SELECTION 

Fuel  or  Energy 

No. 

Name  of  Rate  Schedule 

Currency 

Electric 

2 

ELECTRIC  (generic) 

MBTU 

Natural  Gas 

3 

NATURAL  GAS  (generic) 

MBTU 

Fuel  Oil 

4 

DISTILLATE  FUEL  OIL  (generic) 

MBTU 

Propane 

8 

Propane  ( generic ) 

MBTU 

Remote  Source  Heating 

9 

Remote  source  heating  (generic) 

MBTU 

Remote  Source  Cooling 

10 

Remote  Source  Cooling  (generic) 

MBTU 

************★***★★*♦******★*****★**♦★*★*★*★★★***★********★★★★★*****★***★ 


ZH- 


ANNUAL  COMPONENT  COSTS 

Building  :  Building  401  Gas  04-23-91 

Site  :  Fort  Belvoir,  Virginia  6100190202 

Prepared  By  :  E  A  C 

Carrier  Hourly  Analysis  Program  Page  1  of  1 

************************************************************************ 

TABLE  1.  COSTS  BY  COMPONENT 


< -  Annual 

Costs  * - > 

%  of 

Component 

(MBTU) 

(MBTU/ sqft) 

Total 

Air  System  Fans 

0 

0.000 

0.0  % 

Cooling  Plants 

0 

0.000 

0.0  % 

Heating  Plants 

165 

0.045 

73.6  % 

Pumps 

1 

0.000 

0.6  % 

»>  HVAC  Subtotal 

167 

0.045 

74.2  % 

Lights 

0 

0.000 

0.0  % 

Other  Electric 

0 

0.000 

0.0  % 

Miscellaneous  Electric 

0 

0.000 

0.0  % 

Domestic  Hot  Water 

58 

0.016 

25.8  % 

»>  Non-HVAC  Sub-total 

58 

0.016 

25.8  % 

»>  GRAND  TOTAL 

S5  SS5  S»  S*  SS  8S  SSp  SB  S5  S5  SS  ' 

225 

0.061 

100.0  % 

*  Note:  1.  Cost  per  unit  floor  area  is  based  on  the  gross 
building  floor  area.  For  this  building: 

Gross  floor  area  *  3,698  sgft 

Conditioned  floor  area  =  3,698  sqft 

*★★*★**★★*****★★***★★*******★****★**♦★**★*★★***★***★*★★****★*****★★★**** 
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ANNUAL  ENERGY  COSTS 


Building  :  Building  401  Gas  04-23-91 
Site  ;  Fort  Belvoir,  Virginia  6100190202 
Prepared  By  :  E  A  C 

Carrier  Hourly  Analysis  Program  Page  1  of  1 
TABLE  1.  COSTS  BY  ENERGY  CATEGORY 


HVAC  Component 

Annual 

Energy 

< -  Annual 

(MBTU) 

Costs  *  — > 
(MBTU/ sqft) 

%  of 
Total 

Electric 

418  kWh 

1 

0.000 

0.6  % 

Natural  Gas 

1653  Therms 

165 

0.045 

73.6  % 

Fuel  Oil 

0  gallon 

0 

0.000 

0.0  % 

Propane 

0  Therms 

0 

0.000 

0.0  % 

Remote  Heating 

0  Therms 

0 

0.000 

0.0  % 

Remote  Cooling 

0  Therms 

0 

0.000 

0.0  % 

»>  HVAC  Subtotal 

167 

0.045 

74.2  % 

Non-HVAC  Component 


Electric 

0  kWh 

0 

0.000 

0.0  % 

Natural  Gas 

580  Therms 

58 

0.016 

25.8  % 

Fuel  Oil 

0  gallon 

0 

0.000 

0.0  % 

Propane 

0  Therms 

0 

0.000 

0.0  % 

Remote  Heating 

0  Therms 

0 

0.000 

0.0  % 

»>  Non-HVAC  Subtotal 

58 

0.016 

25.8  % 

>»  GRAND  TOTAL 

225 

0.061 

100.0  % 

*  Note;  1.  Cost  per  unit 

floor  area 

is  based  on  the 

gross 

building  floor  area.  For  this  building; 

Gross  floor  area  =  3,698  sqft 

Conditioned  floor  area  =  3,698  sqft 
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DESIGN  SPACE  HEATING  LOADS 

Location  :  Fort  Belvoir,  Virginia  04-15-91 

Prepared  By  :  E  A  C  6100190202 

Carrier  Hourly  Analysis  Program  Page  1  of  1 

♦  ****l<t**^**W****************»******************************************* 

CALCULATION  DATA: 

Zone  Name  :  Building  406  Calc  Time:  Winter  design 

Job  Name  :  Fort  Belvoir  Amb  db  :  12.0  F 

******★*******★★**★**★*****★******. •’^************************************ 


Space  Name 

Mult 

Space  Sensible 
(BTU/hr/space) 

Water  Flow 
(gpm/ space) 

Rossell  Village  type  3 

X  1 

86,606.6 

7.0 

Rossell  Village  type  4 

X  1 

83,717.6 

6.7 

27 
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PLANT  DESCRIPTIONS 

Plant  :  Building  406  Oil  04-22-91 
Prepared  By  i  E  A  C  6100190202 
Carrier  Hourly  Analysis  Program  Page  1  of  1 


1  PLANT  NAME  AND  TYPES 
Class 
Name 

Cooling  Plant  Type 
Heating  Plant  Type 


*  Individual  Plants 
«  Building  406  Oil 
»  User  Defined 
=  Combustion 


************************************************************************ 


2  AIR  SYSTEM  SELECTION 


Air  System  Name 


Mult  I  Air  System  Name 


Mult 


Building  406  1  | 

«*************1)r************«******************************************** 


3a  COOLING  PLANT  DATA  (User  Defined) 
Estimated  maximum  cooling  coil  load 
Nominal  capacity 
Nominal  input  power  rate 
Type  of  cooling 
Condenser  type 
PART  LOAD  PERFORMANCE 


%  Load  %  Power  %  Load 

90  -  100  60 

80  -  100  50 

70  -  100  40 


*  0.00  Ton 

=  0.00  Ton 

-  0.000  kW/Ton 

«  DX 

=  Air  Cooled 


%  Power  %  Load  %  Power 

100  30  100 

100  20  -  100 

100  10 -  100 


3b  HEATING  PLANT  DATA  (Combustion) 
Estimated  maximum  heating  coil  load 
Fuel  type 

Rated  plant  output 
Type  of  heating 

Is  plant  efficiency  computer  generated 
Seasonal  plant  efficiency 


=  154.84  MBH 

=  Fuel  Oil 
=  229.6  MBH 

=  Hydronic 
?  N 

=  70  % 


4  PUMP  SYSTEM  DATA 

Hot  water  pumping  system  head  =  20.00  ft  wg 

Hot  water  pumping  system  delta  T  =  20.00  F 


BUILDING  DESCRIPTION 

Building  :  Building  406  Oil 

04-23-91 

Prepared  By:  E  A  C 

6100190202 

Carrier  Hourly  Analysis  Program 

Page  1  of  1 

**★★******★★*******★**♦♦**★*★★*★★★★★*★★★★★★**★****★**************♦****** 

1.  BUILDING  INPUTS 

BUILDING  NAME 

=  Building 

406  Oil 

MISCELLANEOUS  ELECTRIC 

Maximum  power 

ss 

0.0 

kW 

Power  schedule 

s 

1 

DOMESTIC  WATER  HEATING 

Is  a  domestic  how  water  system  used 

? 

y 

Maximum  hourly  hot  water  use 

* 

14.0  gal 

Hot  water  schedule 

s 

2 

Average  entering  water  temperature 

= 

57.0 

F 

Average  hot  water  supply  temperature 

s 

140.0 

F 

Heating  plant  type 

*  2 

:  Combustion 

Fuel  type 

«  2 

:  Fuel 

Oil 

Plant  capacity 

= 

180.0 

MBH 

Is  plant  efficiency  computer  generated 

0 

N 

Annual  plant  efficiency 

* 

62 

% 

OTHER  INPUTS 

Additional  building  floor  area 

0.0 

sqft 

Electrical  generating  efficiency 

ss 

100.00 

% 

2.  PLANT  SELECTION 


Plant  Name 

Mult  1  Plant  Name 

Mult 

Building  406  Oil 

1 

1 

***★★***★★****★★★****★*★★*★************★***★*********★*****★*★★****★*♦** 

3.  FUEL  a  ELECTRIC  RATE  SELECTION 

Fuel  or  Energy 

No. 

Name  of  Rate  Schedule 

Currency 

Electric 

2 

ELECTRIC  ( generic ) 

MBTU 

Natural  Gas 

3 

NATURAL  GAS  (generic) 

MBTU 

Fuel  Oil 

4 

DISTILLATE  FUEL  OIL  (generic) 

MBTU 

Propane 

8 

Propane  ( generic ) 

MBTU 

Remote  Source  Heating 

9 

Remote  source  heating  (generic) 

MBTU 

Remote  Source  Cooling 

10 

Remote  Source  Cooling  (generic) 

MBTU 

30 


ANNUAL  COMPONENT  COSTS 

Building  ;  Building  406  Oil  04-23-91 

Site  :  Fort  Belvoir,  Virginia  6100190202 

Prepared  By  :  £  A  C 

Carrier  Hourly  Analysis  Program  Page  1  of  1 

************************************************************************ 

TABLE  !•  COSTS  BY  COMPONENT 


< -  Annual 

Costs  * - > 

%  of 

Component 

(MBTU) 

<MBTU/0qft) 

Total 

Air  System  Fans 

0 

0.000 

0.0  % 

Cooling  Plants 

0 

0.000 

0.0  % 

Heating  Plants 

184 

0.044 

75.5  % 

Pumps 

2 

0.000 

0.6  % 

»>  HVAC  Subtotal 

185 

0.044 

76.2  % 

Lights 

0 

0.000 

0.0  % 

Other  Electric 

0 

0.000 

0.0  % 

Miscellaneous  Electric 

0 

0.000 

0.0  % 

Domestic  Hot  Water 

58 

0.014 

23.8  % 

»>  Non-HVAC  Sub-total 

58 

SSSSSSSSSSSSSSSS8SSSSSSS 

0.014 

tSSSSSSSSSSSSSSSS 

23.8  % 

»>  GRAND  TOTAL 

243 

0.058 

100.0  % 

*  Note:  1«  Cost  per  unit  floor  area  is  based  on  the  gross 
building  floor  area.  For  this  building: 

Gross  floor  area  =  4,178  sqft 

Conditioned  floor  area  =  4,178  sqft 
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ANNUAL  ENERGY  COSTS 


Building  :  Building  406  Oil  04-23-91 

Site  :  Fort  Belvoir,  Virginia  6100190202 

Prepared  By  :  E  A  C 

Carrier  Hourly  Analysis  Program  Page  1  of  1 

************************************************************************ 

TABLE  1*  COSTS  BY  ENERGY  CATEGORY 


Annual 

< -  Annual 

Costs  *  — > 

%  of 

HVAC  Component 

Energy 

(MBTU) 

(MBTU/ sgft) 

Total 

Electric 

443  kWh 

2 

0.000 

0.6  % 

Natural  Gas 

0  Therms 

0 

0.000 

0.0  % 

Fuel  Oil 

1324  gallon 

184 

0.044 

75.5  % 

Propane 

0  Therms 

0 

0.000 

0.0  % 

Remote  Heating 

0  Therms 

0 

0.000 

0.0  % 

Remote  Cooling 

0  Therms 

0 

0.000 

0.0  % 

»>  HVAC  Subtotal 

185 

0.044 

76.2  % 

Non-HVAC  Component 

Electric 

0  kWh 

0 

0.000 

0.0  % 

Natural  Gas 

0  Therms 

0 

0.000 

0.0  % 

Fuel  Oil 

418  gallon 

58 

0.014 

23.8  % 

Propane 

0  Therms 

0 

0.000 

0.0  % 

Remote  Heating 

0  Therms 

0 

0.000 

0.0  % 

»>  Non-HVAC  Subtotal 

58 

0.014 

23.8  % 

»>  GRAND  TOTAL 

243 

0.058 

100.0  % 

*  Note:  1.  Cost  per  unit  floor  area  is  based  on  the  gross 
building  floor  area.  For  this  building: 

Gross  floor  area  =  4,178  sgft 

Conditioned  floor  area  =  4,178  sqft 

************************************************************************ 


JZ. 


PLANT  DESCRIPTIONS 

Plant  :  Building  406  Gas  04-23-91 
Prepared  By  :  E  A  C  6100190202 
Carrier  Hourly  Analysis  Program  Page  1  of  1 
************************************************************************ 


1  PLANT  NAME  AND  TYPES 


Class 

Name 

Cooling  Plant  Type 
Heating  Plant  Type 


*  Individual  Plants 
«  Building  406  Gas 

*  User  Defined 
ss  Combustion 


2  AIR  SYSTEM  SELECTION 


Air  System  Name  Mult  |  Air  System  Name 


Mult 


Building  406  1  | 

************************************************************************ 


3a  COOLING  PLANT  DATA  (User  Defined) 
Estimated  maximum  cooling  coil  load 
Nominal  capacity 
Nominal  input  power  rate 
Type  of  cooling 
Condenser  type 
PART  LOAD  PERFORMANCE 


%  Load  %  Power  %  Load 

90  -  100  60 

80  -  100  50 

70  -  100  40 


*  0.00  Ton 

=  0.00  Ton 

=  0.000  kW/Ton 

*  DX 

=  Air  Cooled 


%  Power  %  Load  %  Power 

100  30  100 

100  20  -  100 

100  10 -  100 


3b  HEATING  PLANT  DATA  (Combustion) 
Estimated  maximum  heating  coil  load 
Fuel  type 

Rated  plant  output 
Type  of  heating 

Is  plant  efficiency  computer  generated 
Seasonal  plant  efficiency 


154.84  MBH 
=  Natural  Gas 

*  229.6  MBH 

=  Hydronic 
7  N 

«  66  % 


4  PUMP  SYSTEM  DATA 

Hot  water  pumping  system  head  =  20.00  ft  wg 

Hot  water  pumping  system  delta  T  =  20.00  F 

************************************************************************ 
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BUILDING  DESCRIPTION 

Building  :  Building  406  Gas  04-23-91 

Prepared  By:  E  A  C  6100190202 

Carrier  Hourly  Analysis  Program  Page  1  of  1 

**★***★*★*★*******★*★♦*******★★*★**♦*★★*★♦★♦♦★*★★★***★★★**★*★*****★*★★★* 

1.  BUILDING  INPUTS 

BUILDING  NAME  «  Building  406  Gas 


MISCELLANEOUS  ELECTRIC 
Maximum  power 
Power  schedule 


0.0  kW 
1 


DOMESTIC  WATER  HEATING 
Is  a  domestic  how  water  system  used 
Maximum  hourly  hot  water  use 
Hot  water  schedule 
Average  entering  water  temperature 
Average  hot  water  supply  temperature 
Heating  plant  type 
Fuel  type 
Plant  capacity 

Is  plant  efficiency  computer  generated 
Annual  plant  efficiency 


?  Y 

*  14.0  gal 

*  2 

»  57.0  F 

«  140.0  F 

=  2  :  Combustion 
»  1  :  Natural  Gas 
=  180.0  MBH 

?  N 

*  62  % 


OTHER  INPUTS 

Additional  building  floor  area  »  0.0  sgft 

Electrical  generating  efficiency  «  100.00  % 

************************************************************************ 

2.  PLANT  SELECTION 


Plant  Name 

Mult  1  Plant  Ncune 

Mult 

Building  406  Gas 

1 

1 

★  ★★★★★★★★******************i(lr******************ifc********************ifc**** 

3.  FUEL  &  ELECTRIC  RATE  SELECTION 

Fuel  or  Energy 

No. 

Name  of  Rate  Schedule 

Currency 

Electric 

2 

ELECTRIC  (generic) 

MBTU 

Natural  Gas 

3 

NATURAL  GAS  (generic) 

MBTU 

Fuel  Oil 

4 

DISTILLATE  FUEL  OIL  (generic) 

MBTU 

Propane 

8 

Propane  ( generic ) 

MBTU 

Remote  Source  Heating 

9 

Remote  source  heating  (generic) 

MBTU 

Remote  Source  Cooling 

10 

Remote  Source  Cooling  (generic) 

MBTU 

ANNUAL  COMPONENT  COSTS 

Building  :  Building  406  Gas  04-23-91 

Site  :  Fort  Belvoir,  Virginia  6100190202 

Prepared  By  :  E  A  C 

Carrier  Hourly  Analysis  Program  Page  1  of  1 

**★★♦********★****♦******★  ★**************************************’*f****** 

TABLE  1.  COSTS  BY  COMPONENT 


< -  Annual 

Costs  * - > 

%  of 

Component 

(MBTU) 

(MBTU/sqft) 

Total 

Air  System  Fans 

0 

0.000 

0.0  % 

Cooling  Plante 

0 

0.000 

0.0  % 

Heating  Plante 

195 

0.047 

76.6  % 

Pumps 

2 

0.000 

0.6  % 

>»  HVAC  Subtotal 

196 

0.047 

77.2  % 

Lights 

0 

0.000 

0.0  % 

Other  Electric 

0 

0.000 

0.0  % 

Miscellaneous  Electric 

0 

0.000 

0.0  % 

Domestic  Hot  Water 

58 

0.014 

22.8  % 

»>  Non-HVAC  Sub-total 

58 

0.014 

dfi  1 
1 

00  1 
•  1 
CM  1 
CM  1 

1 

1 

»>  GRAND  TOTAL 

254 

0.061 

100.0  % 

*  Note;  1.  Cost  per  unit  floor  area  is  based  on  the  gross 
building  floor  area*  For  this  building: 

Gross  floor  area  =  4,178  sqft 

Conditioned  floor  area  =  4,178  sqft 

******  ★*********************************************i*f******************* 
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ANNUAL  ENERGY  COSTS 

Building  :  Building  406  Gas  04-23-91 

Site  :  Fort  Belvoir,  Virginia  6100190202 

Prepared  By  :  E  A  C 

Carrier  Hourly  Analysis  Program  Page  1  of  1 

*★★★*★*★*★*★★**★★*★***★*★★♦★***★**★****♦*****★★★★*★***★★***’>************ 

TABLE  1.  COSTS  BY  ENERGY  CATEGORY 


Annual 

<— “  Annual 

Costs  *  — > 

%  of 

HVAC  Component 

Energy 

(MBTU) 

(MBTU/ sqft) 

Total 

Electric 

443  kWh 

2 

0.000 

0.6  % 

Natural  Gas 

1947  Therms 

195 

0.047 

76.6  % 

Fuel  Oil 

0  gallon 

0 

0.000 

0.0  % 

Propane 

0  Therms 

0 

0.000 

0.0  % 

Remote  Heating 

0  Therms 

0 

0.000 

0.0  % 

Remote  Cooling 

0  Therms 

0 

0.000 

0.0  % 

»>  HVAC  Subtotal 

196 

0.047 

77.2  % 

Non-HVAC  Component 

Electric 

0  kWh 

0 

0.000 

0.0  % 

Natural  Gas 

580  Therms 

58 

0.014 

22.8  % 

Fuel  Oil 

0  gallon 

0 

0.000 

0.0  % 

Propane 

0  Therms 

0 

0.000 

0.0  % 

Remote  Heating 

0  Therms 

0 

0.000 

0.0  % 

>»  Non-HVAC  Subtotal 

58 

0.014 

dP 

00 

CN 

CM 

»>  GRAND  TOTAL 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

11 

II 

11 

11 

II 

254 

0.061 

100.0  % 

*  Note:  1.  Cost  per  unit  floor  area  is  based  on  the  gross 
building  floor  area*  For  this  building: 

Gross  floor  area  «  4,178  sgft 

Conditioned  floor  area  =  4,178  sqft 

*♦*****★★★***************♦♦♦★*★**♦*★★♦*★********★*********★*★****★*****★ 
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400  AREA  (ROSSELL  VILLAGER 


Riel  Conversion: 

Description  -  Existing  oil-fired  boilers  used  for  heating  and  oil-fired  water  heaters  are 

proposed  to  be  replaced  by  gas-fired  boilers  and  water  heaters  respectively. 

Energy  Saved  =  -325  MBTU/year 

Cost  =  $181,839  (incl.  SIOH) 

SIR  =  0.69 
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FORT  BELVOIR  ROSSELL  BOUSING  AREA 


CONSTRUCTION  COSTS  AND  ENERGY  SAVINGS  CONSOLIDATION 


TYPICAL 

ENERGY 

SAVINGS, 

MBTU/BLDG 

TOTAL  ENERGY  SAVINGS 

,  MBTU 

BLDG 

Mo. 

ELEC. 

OIL 

GAS 

ELEC. 

OIL 

GAS 

401 

5 

0 

214 

-224 

0 

1070 

-1120 

406 

25 

0 

184 

-195 

0 

4600 

-4875 

TOTAL 

30 

0 

5670 

-5995 
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ngineering 


Applications 

(Consultants 


A  Professional 
Corporation 


9004-B  Crownwood  Ct. 
Burke,  Virginia  22015-1630 
(703)  978-0923 


ENGINEERING  ANALYSIS 


Sheet _ of _ 

By _ 

Pr o j ect :  Esos.  fort  BELVOIR.  Virginia _ Date ;  August  29.  1991 

Contract  Not  DACA  31-89-C-0198 _ EAC  Project  No.  89034.01 

FUEL  CONVERSION  COST  ANALYSIS 

Rossell  Village  -  TYPICAL  BUILDING 

Proposed  conversion 

Estimated  cost  of  gas  burner  in  existing  boiler 
Estimated  cost  of  gas-fired  water  heater 
Cost  of  conversion 

Total  Cost  of  Conversion  $  4,185 

Replacement  costs 


Replace  boiler. 

retain  gas  burner 

$ 

2,821 

X 

30= 

$ 

84,630 

Gas -fired  water 

heaters 

$ 

647 

X 

30= 

$ 

19,410 

Oil-fired  water 

heaters 

$ 

2,247 

X 

30= 

$ 

67,410 

=  $  3,538 

=  $  647 

=  $  4,185 

X  30=  $  125,750 
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CONSTRUCTION  COST  ESTIMATE 


Project:  Energy  Savings  Opportunity  Survey 

Location:  Typical  Building 

Rossell  Village 
Fort  Belvoir,  VA 


By: 


Engineering  Applications  Consultants 


Alternative  2:  Replace  oil  burner  with  gas  burner 
Gas  water  heaters 


Gas  burner  in  existing  boiler: 


ITEM 

QUANTITY 
Number  Unit 

LABOR 

Per  unit 

Total 

MATERIAL 
Per  unit 

Total 

TOTAL 

COST 

Install  gas  burner 

1 

EA 

$210 

$210 

$795 

$795 

$1,005 

Remove  oil  tank 

1 

EA 

$1,000 

$1,000 

$15 

$15 

$1,015 

Valves  etc. 

LS 

— 

$75 

— 

$500 

$575 

"JUB-TOTAL: 

$1,285 

$1,310 

$2,595 

Labor  Markup:  21% 

$270 

— 

$270 

Taxes:  4.5% 

— 

$59 

$59 

SUB-TOTAL: 

$1,555 

$1,369 

$2,924 

Overhead:  10% 

$155 

$137 

$292 

SUB-TOTAL: 

$1,710 

$1,506 

$3,216 

Profit:  10% 

$171 

$151 

$322 

TOTAL: 

$1,881 

$1,656 

$3,538 

^6 


CONSTRUCTION  COST  ESTIMATE 


Project:  Energy  Savings  Opportunity  Survey 

Location;  Typical  Building 
Rossell  Village 
Fort  Belvoir,  VA 


By: 


Engineering  Applications  Consultants 


Alternative  2:  Replace  oil  burner  with  gas  burner 
Gas  water  heaters 


Replace  boiler,  retain  gas  burner 


ITEM 


QUANTITY  LABOR  MATERIAL 

Number  Unit  Per  unit  Total  Per  unit  Total 


TOTAL 

COST 


Replace  boiler  1  each  $1,050  $1,050  $1,015  $1,015  $2,065 


SUB-TOTAL; 

$1,050 

$1,015 

$2,065 

Labor  Markup:  21% 

$221 

— 

$221 

Taxes:  4.5% 

— 

$46 

$46 

SUB-TOTAL: 

$1,271 

$1,061 

$2,331 

Overhead:  10% 

$127 

$106 

$233 

SUB-TOTAL: 

$1,398 

$1,167 

$2,564 

Profit;  10% 

$140 

$117 

$256 

TOTAL: 

$1,537 

$1,283 

$2,821 

CONSTRUCTION  COST  ESTIMATE 


Project;  Energy  Savings  Opportunity  Survey 

Location;  Typical  Building 
Rossell  Village 
Fort  Bel voir,  VA 


By: 


Engineering  Applications  Consultants 


Alternative  2:  Replace  oil  burner  with  gas  burner 
Gas  water  heaters 


Gas  water  heaters: 


QUANTITY 

item  Number  Unit 


Install  gas  water  heater  1  each 


SUB-TOTAL: 

Labor  Markup:  21% 
?axes:  4*5% 
SUB-TOTAL: 
Overhead:  10% 
SUB-TOTAL: 

Profit:  10% 

TOTAL: 


LABOR 

MATERIAL 

TOTAL 

Per  unit 

Total 

Per  unit 

Total 

COST 

$265 

$265 

$205 

$205 

$470 

$265 

$205 

$470 

$56 

— 

$56 

— 

$9 

$9 

$321 

$214 

$535 

$32 

$21 

$53 

$353 

$236 

$588 

$35 

$24 

$59 

$388 

$259 

$647 

HZ 


CONSTRUCTION  COST  ESTIMATE 


Project:  Energy  Savings  Opportunity  Survey 

Location:  Typical  Building 

Rossell  Village 
Fort  Bel voir r  VA 


By: 


Engineering  Applications  Consultants 


Alternative  1:  Oil  boiler 

Oil  water  heater 


Replace  oil  water  heater  now: 


ITEM 

QUANTITY 
Number  Unit 

LABOR 

Per  unit 

Total 

MATERIAL 

Per  unit  Total 

TOTAL 

COST 

Replace  oil  water  heater 

1  each 

$395 

$395 

$1,320 

$1,320 

$1,715 

SUB-TOTAL: 

$395 

$1,320 

$1,715 

jabor  Markup:  21% 

$83 

— 

$83 

Taxes:  4*5% 

— 

$59 

$59 

SUB-TOTAL: 

$478 

$1,379 

$1,857 

Overhead:  10% 

$48 

$138 

$186 

SUB-TOTAL: 

$526 

$1,517 

$2,043 

Profit:  10% 

$53 

$152 

$204 

TOTAL: 

$578 

$1,669 

$2,247 

QATc,  PA£?Ar)£0. 


CONSTRUCTION  COST  ESTIMATE _ 


PROJECT  ^  ^ 

_ £Ajgg6>Y  6AVlkJ^6  (PFPoE.TUjjrTV  SuSv/gY 

LOCATiOH 

Ft.  eBL\Jo\R  .  Vie^iui^ _ _ 

architect  ftNClNb&A  •  •  ^  , 

EiUd^iKJSa&i/^^,  ApPLl<:ATigM6  i^,gAj6ULiAMt7 


DRAWING  NO. 


ESTIMATOR 


~fo  h\x>hh. 


OUANTITY 

LABOR 

NO. 

UNITS 

UNIT 

MEAS. 

PER 

UNIT 

TOTAL 

Ao6,  'ii 


BASIS  rOR  CSTiWATE 

— '  C  COOC  A  design  coapl4t§d) 

rn  coos  O  ( Pr4iimtnorf  d^aigaj 
^  □  COOS  C  (F4A4i  44sigi9i 

O  other  (Sp4c/f/}  VP _ 


CHECXSO  SY 


MATSRfAL 


TOTAL 


EX^^VATIU6\ 


HMsiD  BAvCKFILLIVl^ 


l2oo  LP  \.o\  \2\Z  I  ,14 


2co  34  00  6800 


200  OV  12.45  24^0 


88a 


Ptf>LYeTHYLEME  Rf E  ~  1^4**  |  \Soo  LF  !•  \1 


BLAoK  6reEL  Rp&-  s/a.**  I  24og  1 


MA.IM  C0bMg<i.T/O>Y _ (t>0  15 .op 

-e>r<>p  (ffO  I  EA  ^.00 


peessuCe  I  5o  I  ea  10.00 


2106  I  .55 


00  ^.00 


I  8.05 


3oo  60.00 


•^iDewALK  PePAlR _ _ 


h/A0LllJ6^ 


Vl‘^Pc^AL  ^  /MATg€/AL6 


MATEie/AL  Hf^VL. /6TO^ABB 


-$ggD/6oo  _ 


UWE  TfeSTlU6j  _ 


AgUgfiAL  diLSAhJ'UP 


^dB-ToTAL 


1000  5?  I  R4 


I/? 


16 


I  £A  P.oo 


40  I  £A  10.00 


LABOR ,  IU6.  f  Taxes  2<% 


6ALE6  TAy  4.6/^ 


^uB’ Total _ 


^VBe.t^BAD 


-^8-T6TAL  _ 


Profit  _ 


^OB^TqTAL 


^4o 


I5'2> 


Boo 


'loo 


3oO 


0^00 


6>oo 


25,  <2^5 


1.26 


4.33 


1260 


2CpO 


2\00 


6800 


2440 


34>46 

2066 

4742 

BOO 

12o?<9 

4S3 

1023 

1500 

1600 

2100 


342 


200 


300 


6>00 


(pOO 


32,344 


6216 


Bb3ZO 


4.231 


46, 60*? 


ffeoFbRTlOUATE  i005T/UU'l  ^  s  4PFg3^  /|539. 


T/?r4L 


ngineering 


Applications 

(Consultants 


A  Professional 
Corporation 


9004-B  Crownwood  Ct. 
Burke,  Virginia  22015-1630 
(703)  978-0923 

ENGINEERING  ANALYSIS _ 


Sheet _ of_ 

By _ 

Pro-ieet;  ESOS.  FORT  BELVOIR.  VIRGINIA _ Date;  August  29.  1991 

Contract  No;  DACA  31-89-C-0198 _ ^EAC  Project  No.  89034.01 

FUEL  CONVERSION  COST  ANALYSIS 

Rossell  Village  -  SUMMARY  OF  COSTS 


Typical  Building  (  30  buildings) 

Cost  to  Govt  for  curb  to 
buildings  gas  lines 


Replacement  costs 


=  $125,750 
=  $  46,609 

»  $172,359 


Replace  boiler,  retain  gas  burner  $2,821  X  30 
Gas-fired  water  heaters  $  647  X  30 
Oil-fired  water  heaters  $2,247  X  30 


=  $  84,630 
*  $  19,410 
«  $  67,410 


FORT  BELVOIR  ROSSELL  BOUSING  AREA 


CONSOLIDATION  OF  OTHER  COSTS 


ONE  TIKE 

REPL  COSTS 

ONE  TIKE 

REPL  COST 

MAINT.COST 

$ 

PER  BLDG 

MAINT. 

$ 

TYP.BLDG 

No. 

PER  BLDG 

OIL  NB 

GAS  WH 

COSTS 

OIL  WH 

GAS  WH 

401 

5 

20 

2247 

-647 

100 

11235 

-3235 

406 

25 

20 

2247 

-647 

500 

56175 

-16175 

TOTAL 

30 

600 

67410 

-19410 

LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 


LOCATION:  FORT  BELVOIR 


REGION  NO. 


ENERGY  SAVINGS  OPPORTUNITY  SURVEY 


PROJECT  NUMBER  PAG A-3 1 -89 -C-0 1 98 
_  FISCAL  YR.  1991 _ 


PROJECT  TITLE: 

DISCRETE  PORTION  NAME  ROSSELL  UiLLAgt?-  OIL  TQ  ^  A-S  ^OKjy^^SlOKj 

AUGUST  1991  _ ZO  — —  EAC 


ANALYSIS  DATE 

1. 


ECONOMIC  LIFE 


INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SZOH 

C.  DESIGN  COST 

D.  SALVAGE  VALUE 

E.  TOTAL  INVESTMENT  (lA  +  IB  +  1C  -  ID) 


$ 

-  $ 


_  YEARS  PREPARED  BY_ 

s  /7Z,  35“? 

sZZSSM 


2. 


ENERGY  SAVINGS  (  +  )  /  COST  (-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  AND  DISCOUNTED  SAVINGS 


FUEL 

A.  ELEC 

B.  DIST 

C.  RESID 

D.  NG 

E.  COAL 


COST 

S/MSTU/YRri^ 

I  7:43  - 


$  ,§.62.. 


9  „5.33., 

s. 


SAVINGS 

MBTU/YRf2^ 


S'  6 

-  s; 


ANNUAL  $ 
SAVINGS 

$ _ 

S 

9 _ 

S-BI 

9 _ 


DISCOUNT 

FACTOR 


OBirMi 


ism. 


9_mjiL 


DISCOUNTED 

SAVINGS 


91(^.%Z?1 

9  . 

sESOisi: 
s _ 


~32L5 


F.  TOTAL  _ 

3.  NONENERGY  SAVINGS  (+)  /  COST  (-) 


S  /5P.  OO  i 


A.  ANNUAL  RECURRING  {+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/ COST  (3A  Z  3A1) 

B.  NONRECURRING  SAVINGS  (+)  /  COST  (~) 


GOC 


s_l2I2=. 


ITEM 

SAVINGS  (+) 
COST  t-)(l) 

YEAR  OF 
OCCUR. (2^ 

DISCOUNT 

FACTORf3) 

DISCOUNTED  SAV- 
INGS(  +  )  COST(-U4) 

RePL. 
(liOlL  WH- 

S  67^/0 

10 

s  4-2. 

(2)  GhS  WH 

s-/*?,  kLt>  . 

to 

063 

S-f2..  2.2.9' 

(3^  BeiLCTl 

s-a*^;  2^5 

to 

0G3 

S-^fcj  2  4*1 

(lUCi..  5(6*0 

(4)  TOTAL  $ 

1-41  T-S  5 

S  -2G,00=^ 

C.  TOTAL  NONENERGY  DISCOUNTED  SAVIN6S(-i-)/C0ST(-)  (3A2+3Bd4) 

D.  PROJECT  NONENERGY  QUALIFICATION  TEST 

(1)  25%  MAX  HONENERGY  CALC  (2F5  x  .33)  $  ■?-‘7 

a.  IF  301  IS  s  OR  >  3C  GO  TO  ITEM  4 

b.  IF  3D1  IS  <  3C  CALC  SIR  *  (2FS+3D1)  -  IE  «  _ 

C.  IF  3D1  IS  3  >  1  GO  TO  ITEM  4 

D.  IF  301  IS  <  1  PROJECT  DOES  NOT  QUALIFY 


S  -|g  2.Z7 


321L 


9JILIEL 


4.  FIRST  YEAR  DOLLAR  SAVINGS  2F3  H-  3A  (3Bld  r  YEARS  ECONOMIC  LIFE) 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+3C) 

6.  DISCOUNTED  SAVINGS  RATION  (IF  <  1  PROJECT  DOES  MOT  QUALIFY)  (SIR)  =  (S-J-IE)  » 

SiMPLff  PA-yRAcic  D  22.6 


BUILDINGS  900  TO  944 
DOGUE  CREEK  VILLAGE 
,  (TYPICALS) 


900  AREA  rPOGUE  CREEK) 


Fuel  Conversion: 

Description  -  Existing  oil-fired  furnaces  used  for  heating  and  electric  water  heaters  are 

proposed  to  be  replaced  by  gas-fired  boilers  and  water  heaters  respectively. 


Energy  Saved 
Cost 


=  -23  MBTU/year 
=  $205,446  (incl.  SIOH) 


Pogue  Creek  Village 


Bldg 

fin.  _  Location 


900  A 

Bariow 

Road 

B 

Barlow 

Road 

e 

Bariow 

Road 

D 

Barlow 

Road 

£ 

Bariow 

Road 

901  A 

Bariow 

Road 

B 

Barlow- 

Road 

Barlow 

Road 

D 

Barlow- 

Road 

E 

Barlow 

Road 

F 

Bariow 

Road 

902  A 

Bariow 

Road 

B 

Barlow 

Road 

C 

Bariow 

Road 

D 

Bariow 

Road 

E- 

Barlow 

Road 

903  A 

Barlow 

Road 

B 

Barlow 

Road 

C 

Barlow 

Road 

D 

Barlow 

Road 

£ 

Barlow 

Road 

904  A 

Barlow 

Road 

B 

Barlow 

Road 

C 

Barlow 

Road 

D 

Barlow 

Road 

E 

Barlow 

Road 

905  A 

Barlow 

Road 

B 

Barlow 

Road 

C 

Barlow 

Road 

D 

Barlow 

Road 

£ 

Barlow 

Road 

906  A 

Barlow 

Road 

B 

Barlow 

Road 

C 

Bariow 

Road 

D 

Bariow 

Road 

E 

Barlow 

Road 

907  A 

F  enner 

Road 

B 

Barlow 

Road 

C 

Barlow- 

Road 

D 

Barlow 

Road 

Bed¬ 

rooms 

So  Ft 

Year_^ 

2 

1,137 

56 

2 

1,137 

56 

2- 

1,137- 

56 

2 

1,137 

56 

3/B 

1,264 

56 

3/B 

1,264 

56 

3 

1,.264 

56 

3 

1,264 

56 

3 

1,264 

56 

3 

1,264 

56 

3/B 

1,264 

56 

3/B 

1,264 

56 

2  • 

1,137 

56 

2 

1,137 

56 

2 

1,137 

56 

2 

1,137_ 

56 

3/B 

1,264 

56 

3 

1,264 

56 

3 

1,264 

56 

3 

1,264 

56 

3 

1,264 

56 

3/B 

1,264 

56 

3 

1,264 

56 

3 

1,264 

56 

3 

1,264 

56 

3 

1,264 

56 

3/B 

1,264 

56 

3 

1,264 

56 

3 

1,264 

56 

3 

1,264 

56 

3 

1,264 

56 

3/B 

1,264 

56 

3 

1,264 

56 

3 

1,264 

56 

3 

1,264 

56 

3 

1,264 

56 

3/B 

1,264 

56 

2 

1,137 

56 

2 

1,137 

56 

2 

1,137 

56 

Bldg 
_^^0♦  - 

Location 

Bed¬ 

rooms 

So  Ft 

Year 

907  E 

Barlow  Road 

2 

1,137 

56 

F 

Barlow  Road 

3 

1.264- 

56 

G 

Barlow  Road 

3 

1,264 

56 

H 

Barlow  Road 

3 

1,264 

56 

I 

Barlow  Road 

3 

1,264 

56 

908  A 

Barlow  Road 

3/B 

1,264 

56 

B 

Barlow  Road  - 

3 

1,264 

56 

C 

Barlow  Road 

3 

1,264 

56 

D 

Barlow  Road 

3 

1,264 

56 

£ 

Barlow  Road 

3 

1,264 

56 

F 

Barlow  Road 

3/B 

1,264 

56 

^  909  A 

Barlow  Road 

3/B 

1,264 

56 

B 

Barlow  Road 

3 

1,264' 

56 

C 

Barlow  Road 

3 

1,264 

56 

•  D 

Barlow  Road 

3 

1,264 

56 

E 

Barlow  Road 

3 

1,264 

56 

910  A 

Barlow  Road 

3/B 

1,264 

56 

6 

Barlow  Road 

3 

1,264 

56 

C 

Barlow  Road 

3 

1,264 

56 

D 

Barlow  Road 

3 

1,264 

56 

E 

Barlow  Road 

3 

1,264 

56 

911  A 

Barlow  Road 

3 

1,264 

56 

B 

Barlow  Road 

3 

1,264 

56 

C 

Barlow  Road 

3 

1,264 

56 

D 

Barlow  Road 

3 

1,264 

56 

,E 

Barlow  Road 

3/B 

1,264 

56 

912  A 

Barlow  Road 

3 

1,264 

56 

B 

Barlow  Road 

3 

1,264 

56 

C 

Barlow  Road 

3 

1,264 

56 

b 

Barlow  Road 

3 

1,264 

56 

£ 

Barlow  Road 

2/B 

1,137 

56  • 

913  A 

Barlow  Road 

“a/B— 

1,264” 

56 

B 

Moyer  Road 

3 

1,264 

56 

C 

Moyer  Road 

3 

1,264 

56 

D  . 

Moyer  Road 

3 

1,264 

56 

E  > 

Moyer  Road 

3 

1,264 

56 

914  A 

Moyer  Road 

3 

1,264 

56 

.B 

Moyer  Road 

3 

1,264 

56 

c 

Moyer  Road 

3 

1,264 

56 

D 

Moyer  Road 

3 

1,264 

56 

£ 

Moyer  Road 

2 

1,137 

56 

Moyer  Road 

2 

1,137 

56 

G 

Moyer  Road 

2 

1,137 

56 

H 

Moyer  Road 

2 

1,137 

56 

;;  I 

Ik  1  C  A 

Moyer  Road 

3 

1,264 

56 

915  A 

Maloney  Road 

2 

1,137 

56 

B 

Maloney  Road 

2 

1,137 

56 

C 

Maloney  Road 

2 

1,137 

55 

D 

Maloney  Road 

2 

1,137 

56 

E 

Maloney  Road 

3/B 

1,264 

56 

« iO 

Maloney  Road 

3/B 

1,264 

56 

3 


Bldg 

Mo. 

Location 

Bed¬ 

rooms 

Sc  Ft 

Year 

916  B 

Vi  a  Ion  ey 

Road 

3 

1,264 

56 

^  A  W 

Vlaloney 

Road 

3 

1,264 

56 

916  D 

Maloney 

Road 

3 

1,264 

56 

E 

Maloney 

Road 

3 

1,264 

56 

F 

Maloney 

Road 

3/B 

1,264 

56 

917  A 

Maloney 

Road 

3/B 

1,264 

56 

B 

Maloney 

Road 

2 

1,137 

56 

C 

Maloney 

Road 

2 

1,137 

56 

D 

Maloney 

Road 

2 

1,137 

56 

E 

Maloney 

Road 

2 

1,137 

56 

918  A 

Vlaloney 

Road 

2/B 

1,264 

56 

B 

Vlaloney 

Road 

2 

1,264 

56 

C 

Maloney 

Road 

2 

1,264 

56 

D 

Maloney 

Road 

2 

1,264 

56 

£ 

Malonev 

Road. 

3 

1,264 

56 

919  A 

•Mover  Road 

3/B 

1,264 

56 

B 

Maloney 

Road 

2 

1,137 

56 

C 

Maloney 

Road 

2 

1,137 

56 

D 

Maloney 

Road 

2  .. 

1,137- 

56 

E 

Maloney 

Road 

2 

1,137 

56 

F 

Maloney 

Road 

3 

1,264- 

56 

G 

Maloney 

Road 

3 

1,264 

56 

H 

Maloney 

Road 

3 

1,264 

56 

I 

Maloney 

Road 

3 

1,264 

56 

920  A 

.Maloney 

Road 

3/B 

1,264 

56 

B 

Maloney 

Road 

3 

1,264 

56 

C 

Maloney 

Road 

3 

1,264 

56 

D 

Maloney 

Road 

3 

1,264 

56 

£ 

Maloney 

Road 

3 

1,264 

56 

F 

Maloney 

Road 

3/B 

1,264 

56 

9'21  A 

Maloney 

Road 

3/B 

1,264 

56 

B 

Maloney 

Road 

3 

1,264 

56 

C 

Maloney 

Road 

3 

1,264 

56 

D 

Maloney 

Road 

3 

1,264 

56 

£ 

Maloney 

Road 

3 

1,264 

56 

922  A 

Maloney 

Road 

3 

1,264" 

56 

B 

Maloney 

Road 

3 

1,264 

56 

C 

Maloney 

Road 

3 

1,264 

56 

D 

Maloney 

Road 

3 

1,264 

56 

£ 

Maloney 

Road 

2 

1,137* 

56 

F 

Maloney 

Road 

2 

1,137 

56 

G 

Maloney 

Road 

2 

1,137 

56 

fi 

.Vlaloney 

Road 

2 

1,137 

56 

923  A 

Maloney 

Road 

3 

1,264 

56 

B 

•Maloney 

Road 

3 

1,264 

56 

C 

Maloney 

Road 

3 

1,264 

56 

D 

Maloney 

Road 

3 

1,264 

56 

£ 

Maloney 

Road 

3/B 

1,264 

56 

924  A 

Maloney 

Road 

2 

1,137 

56 

B 

Maloney 

Road 

2 

1,137 

56 

C 

•Maloney 

Road 

2 

1,137 

56 

4 


Bldg 

Ko. 


Location 


Bed¬ 

rooms 


Sq  Ft 


Year 


924  D 

E 

Maloney  Road 
Maloney  Road 

2 

3/B 

1,137 

1,264 

56 

56 

925  A 

Maloney  Road 

3 

1,264 

56 

B 

Maloney  Road 

3 

1,264 

56 

c 

.Maloney  Road 

3 

1,264 

56 

D 

.Maloney  Road 

3 

1,264 

56 

E 

Maloney  Road 

3/B  , 

1,264 

56 

926  A 

Maloney  Road 

3/B 

1,264 

56 

B 

Maloney  Road 

2 

1,137 

56 

C 

.Maloney  Road 

2 

1,137 

56 

D 

.Maloney  Road 

2 

1,137 

56 

E 

Maloney  Road 

2 

1,137 

56 

F 

Maloney  Road 

3/B 

1,264 

56 

927  A 

Maloney  Road 

3/B 

1,264 

56 

B 

•Maloney  Road 

3 

1,264 

56 

C 

Maloney  Road 

3 

1,264 

56 

D 

Maloney  Road 

3 

1,264 

56 

E 

Maloney  Road 

3 

1,264 

56 

928  A 

Fenner  Road 

3 

17264 

56 

B 

Fenner  Road 

3 

1,264 

56 

C 

Fenner  Road 

3 

1,264 

56 

D 

Fenner  Road 

3 

1,264 

56 

E 

Fenner  Road 

2 

1,137 

56 

F 

Maloney  Road 

2 

1,137 

56 

G 

.Maloney  Road 

2 

1,137 

56 

H 

Maloney  Road 

2 

1,137 

56 

929  A 

Maloney  Road 

3/B 

1,264 

56 

B 

Fenner  Road 

3 

1,264 

56 

C 

Fenner  Road 

3 

1,264 

56 

i) 

Fenner  Road 

3 

1,264 

56 

Fenner  Road 

3 

1,264 

56 

930>A 

Fenner  Road 

3 

1,264- 

56 

B 

Fenner  Road 

3 

1,264- 

56 

C 

Fenner  Road 

3 

1,264 

56 

Fenner  Road 

3 

1,264- 

56 

Fenner  Road 

3/B 

1,264 

56 

93lfA 

Fenner  Road 

3 

1,264 

56 

Fenner  Road 

3 

1,264 

56 

P 

Fenner  Road 

3 

1,264 

56 

D 

Fe.nner  Road 

3 

1,264 

56 

^E 

Fenner  Road 

3/B 

1,264' 

56 

932  A 

Fenner  Road 

3/B 

1,264 

56 

6 

Fenner  Road 

3 

1,264 

56 

C 

Fenner  Road 

3 

1,264 

56 

D 

Fenner  Road 

3 

1,264 

56 

E 

Fenner  Road 

3 

1,264 

56 

933  A 

Barlow  Road 

3 

1,264 

56 

B 

Ba.Mov/  Road 

3 

1,264 

56 

C 

Barlow  Road 

3 

1,264 

56 

D 

Barlow  Road 

3 

1,264 

56 

E 

Barlow  Road 

2 

1,137 

56 

5 


Bldg 

No. 

Location 

Bed¬ 

rooms 

Sq  Ft 

Year 

933  F 

Barlow  Road 

2 

1,137- 

36 

G 

Barlow  Road 

2 

1,137 

56 

933  H 

Barlow  Road 

2 

1,137 

56 

I 

Barlow  Road 

3/6 

1,264 

56 

934  .4. 

Barlow  Road 

3 

1,264 

56 

B 

Barlow  Road 

3 

1,264 

56 

C 

Barlow  Road 

3 

1,264 

56 

D 

Barlow  Road 

3 

1,264 

56 

E 

Barlow  Road 

2 

1,137 

56 

F 

Barlow  Road 

2 

1,137 

56 

G 

Barlow  Road 

2 

1,137 

56 

H 

Barlow  Road 

2 

1,137 

56 

I 

Barlow  Road 

3/B 

1,264. 

56 

935  A 

Barlow  Road 

3/B 

1,264 

56 

B 

Barlow  Road 

3 

1,264 

56 

C 

Barlow  Road 

3 

1,264- 

56 

D 

Barlow  Road 

3 

1,264 

56 

E 

Barlow  Road 

3 

1,264 

56 

F 

Barlow  Road 

3/B 

1,264 

56 

936  A 

Barlow  Road 

3/B 

1,264 

56 

B 

Barlow  Road 

2 

1,137 

56 

C 

Barlow  Road 

2 

1,137 

56 

D 

Barlow  Road 

3 

1,137 

56 

E 

Barlow  Road 

2 

1,137 

56 

F 

Barlow  Road 

3 

1,264 

56 

G 

Barlow  Road 

3 

1,264 

56 

H 

Barlow  Road 

3 

1,264 

56 

I 

Barlow  Road 

3 

1,264' 

56 

'937  A 

Barlow  Road 

3 

1,264 

56 

B 

Barlow  Road 

3 

1,264' 

56 

•C 

Barlow  Road 

3 

1,264 

56 

Barlow  Road 

3 

1,264- 

56 

Barlow  Road 

3/B 

1,264 

56 

93a'A 

Barlow  Road 

3 

1,264 

56 

'B 

Barlow  Road 

3 

1,264- 

56 

C 

Barlow  Road 

3 

1,264- 

56 

iD 

Barlow  Road 

3 

1,264 

56 

iE 

Barlow  Road 

2 

1,189 

56 

sF 

Barlow  Road 

2 

1,189 

56 

•g 

Barlow  Road 

2 

1,189 

56 

Barlow  Road 

2 

1,189 

56 

*I 

Barlow  Road 

3/B 

1,264 

56 

939:A 

Barlow  Road 

3/B 

1,264 

56 

"b 

Barlow  Road 

3 

1,264- 

56 

c 

Barlow  Road 

3 

1,264 

56 

0 

Ba  rlow  Road 

3 

1,264 

56 

£ 

Barlow  Road 

3 

1,264 

56 

F 

Barlow  Road 

3/B 

1,264 

56 

940  A 

Barlow  Road 

3/B 

1,264 

56 

B 

Barlow  Road 

2 

1,137 

56 

C 

Barlow  Road 

2 

1,137 

56 

Bldg 

No. 


Location 


Bed¬ 

rooms 


So  Ft 


Year 


940  D 

Barlow  Road 

2 

1,13T 

56 

E 

Barlow  Road 

2 

1,137 

56 

940  F 

Barlow  Road 

3 

1.254 

56 

G 

Barlow  Road 

3 

1,264 

56 

H 

Barlow  Road 

3 

1,2  64 

56 

I 

Barlow  Road 

3 

1,264- 

56 

941  A 

Barlow  Road 

3/B 

1,264 

56 

B 

Barlow  Road 

3 

1,264 

56 

C 

Barlow  Road 

3 

1,264 

56 

D 

Barlow  Road 

3 

1,264 

56 

E 

Barlow  Road 

3 

1,264 

56 

942  A 

Barlow  Road 

3 

1,264 

56 

B 

Barlow  Road 

3 

1,264 

56 

C 

Barlow  Road 

3 

1,264 

56 

D 

Barlow  Road 

3 

1,264 

56 

E 

Barlow  Road 

3/B 

1.264 

56 

943  A 

Barlow  Road 

3/B 

1,264 

56 

B 

Barlow  Road 

3 

1,264 

56 

C 

Barlow  Road 

3 

1,264 

56 

D 

Barlow  Road 

3 

1,264 

56 

£ 

Barlow  Road 

3 

1,264 

56 

944  A 

Barlow  Road 

3 

1,264- 

56 

B 

Barlow  Road 

3 

1,264 

56 

C 

Barlow  Road 

3 

1,264 

56 

D 

Barlow  Road 

3 

1,264 

56 

E 

Barlow  Road 

3/B 

1,264 

56 

7 
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★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★A*************************************** 

DESIGN  WEATHER  PARAMETERS 


City  Name . :  Fort  Bel  voir 

Location . :  Virginia 

Latitude . :  38.7  deg 

Elevation . :  69*0  ft 

Summer  Design  Dry  Bulb  Temp . :  90.0  F 

Summer  Design  Wet  Bulb  Temp . :  75.0  F 

Daily  Temperature  Range . :  23.0  F 

Winter  Design  Dry  Bulb  Temp . ;  12.0  F 

Atmospheric  Clearness  Number . :  1.00 


TABLE  1.  MAXIMUM  SOLAR  HEAT  GAINS  -  AVERAGE  DAYS 

(BTU/hr/sqft) 


Month  I  NE  E  SE  S  SW  W  NW  N  Hor 


Jan 

24.2 

61.9 

98.8 

111.9 

Feb 

31.7 

75.4 

106.8 

115.1 

Mar 

40.7 

87.4 

107.7 

108.9 

Apr 

59.9 

97.6 

104.8 

97.9 

May 

74.7 

103.1 

98.7 

84.7 

Jun 

84.9 

109.2 

97.9 

79.8 

Jul 

80.4 

106.6 

98.5 

82.0 

Aug 

69.0 

104.2 

106.2 

95.1 

Sep 

52.3 

99.7 

115.4 

112.4 

Oct 

36.3 

88.9 

118.8 

124.1 

Nov 

26.6 

67.2 

103.2 

114.9 

Dec 

21.3 

53.7 

89.1 

102.7 

98.8 

61.9 

24.2 

24.2 

80.1 

106.8 

75.4 

31.7 

31.7 

107.3 

107.7 

87.4 

40.7 

40.7 

136.8 

104.8 

97.6 

59.9 

49.2 

164.2 

98.7 

103.1 

74.7 

54.9 

181.6 

97.9 

109.2 

84.9 

57.8 

194.9 

98.5 

106.6 

80.4 

56.4 

189.0 

106.2 

104.2 

69.0 

52.1 

177.5 

115.4 

99.7 

52.3 

45.3 

158.1 

118.8 

88.9 

36.3 

36.3 

128.3 

103.2 

67.2 

26.6 

26.6 

89.5 

89.1 

53.7 

21.3 

21.3 

68.5 

TABLE  2.  MAXIMUM  SOLAR  HEAT  GAINS  -  DESIGN  DAYS 

(BTU/hr/sqft) 


Month 

NE 

E 

SE 

S 

SW 

W 

NW 

N 

Hor 

Jan 

20.2 

157.9 

243.4 

253.9 

243.4 

157.9 

20.2 

20.2 

140.3 

Feb 

52.5 

188.6 

246.3 

238,2 

246.3 

188.6 

52.5 

24.6 

186.3 

Mar 

95.5 

219.4 

234.8 

201.8 

234.8 

219.4 

95.5 

29.3 

227.8 

Apr 

141.3 

224.3 

200.7 

148.1 

200.7 

224.3 

141.3 

34.1 

255.2 

May 

165.9 

220.1 

171.5 

106.1 

171.5 

220.1 

165,9 

37.3 

267.4 

Jun 

173.0 

215.4 

157.5 

89.2 

157.5 

215.4 

173.0 

47.4 

269.3 

Jul 

163.5 

215.7 

167.2 

102.9 

167.2 

215.7 

163.5 

38.2 

264.2 

Aug 

136.2 

216,5 

193.7 

143.1 

193.7 

216.5 

136.2 

35.7 

250.5 

Sep 

89.8 

206.8 

224.9 

195.9 

224.9 

206.8 

89.8 

30.4 

220.2 

Oct 

51.4 

182.2 

238.2 

231.2 

238.2 

182.2 

51.4 

25.4 

183.0 

Nov 

20.6 

155.1 

239.4 

250.0 

239.4 

155.1 

20.6 

20.6 

139.7 

Dec 

18.3 

140.7 

235.7 

254.0 

235.7 

140.7 

18.3 

18.3 

120.5 

ZONE  DESCRIPTION 

Zone  Name  :  Dogue  Creek  typicals  05-01-91 

Prepared  By  :  E  A  C  6100190202 

Carrier  Hourly  Analysis  Program  Page  1  of  2 

***********************ifc**********************************************’^** 


1.  ZONE  NAME  AND  TYPE 

Zone  Name  =  Dogue  Creek  typicals 

Job  Ncune  =  Fort  Belvoir 

Zone  Type  =  1  (Normal  Zone) 

★  **********^******************************************’*f****************** 


2.  THERMOSTAT  AND  EQUIPMENT  SCHEDULE 
COOLING  EQUIPMENT 

Occupied  cooling  thermostat  setpoint  *=  75.0  F 

Unoccupied  cooling  thermostat  setpoint  =  75.0  F 

Starting  hour  of  occupied  period  =  0 

Number  of  hours  in  occupied  period  =  24 

HEATING  EQUIPMENT 

Heating  thermostat  setpoint  =  68.0  F 


3.  COOLING  SYSTEM  PARAMETERS 
SUPPLY  AIR 

Type  of  input 
Supply  temperature 
VENTILATION  AIR 
Type  of  input 
Ventilation  air 
SAFETY  FACTOR 


3  (Supply  Temperature) 
55.0  F 

3  (%  of  supply) 

0  % 

10  % 


Cooling  safety  factor 


4.  HEATING  SYSTEM  PARAMETERS 
HEATING  SOURCE 
Type  of  system 
Supply  temperature 
VENTILATION  AIR 
Type  of  input 
Ventilation  air 


1  (Warm  Air) 
110.0  F 

3  (%  of  supply) 
0  % 


SAFETY  FACTOR 

Heating  safety  factor  =  10  % 

**★★*★* ***************************************^**** ********** ************ 


5.  OTHER  SYSTEM  PARAMETERS 
SUPPLY  FAN 

Total  static  pressure 
Total  efficiency 
Fan  configuration 
EXHAUST  AIR 

Direct  exhaust  air  flow  rate 


0.35  in  wg 
60  % 

1  (Draw-Thru) 

0  %  of  vent,  air 


RETURN  AIR 


Is  a  return  plenum  used 
COIL  DATA 


N 


Cooling  coil  bypass  factor  =  0.050 
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ngineering 
.Applications 
onsultants 


EAC  STANDARD  FORM 
July  1985 


SHEET  NO. 


U-VALUE  CALCULATION  FORM 
FOR  WALL/PARTITION 

Project:  '^0605  C^e^lC  j/tUA-Gd'  Fo^T 


y- 

EAC  Project  Number:  Sf  ^3^.  Date:  /990  By: 

□Partition 

Material 


1.  Outside  Air 


Resistance  (h-ft^ 
Summer 

0.25 


2.  Inside  Still  Air 


3. 

4. 

5. 

6. 

7. 

8. 


3CcO(:^ 


0.68 


F/Btu) 
Wi nter 

0.17  ■ 

0.68 

_£i^ 

/•// 


(Btu/h-sq. ft.  -  F) 


MATERIAL 

R* 

Air  Space  3/4"  (90  F) 

0.84 

Air  Space  3/4"  (0  F) 

1.18 

Still  Air 

0.68 

Moving  Air  7  1/2  MPH 

0.25 

Moving  Air  15  MPH 

0.17 

Face  Brick  4" 

0.44 

Cinderblock  4" 

1.11 

Cinderblock  8" 

1.72 

Cinderblock  12" 

1.89 

Gypsum  Bd  3/8" 

0.32 

Gypsum  Bd  1/2" 

0.45 

Gypsum  Plaster  1/2" 

0.45 

Sand  Plaster  3/8" 

0.08 

Loose  Fill  Sandust  1" 

2.22 

Perlite  Expanded  1" 

2.90 

^otal  (R)  =  _  ^ 


u  =  1/R  =  _ 


MATERIAL  R* 

Blanket/Batt  Insul. 

2- 2  3/4  in.  7.00 

3- 4  in.  11.00 

3.5  in  13.00 

5. 5-6. 5  in.  19.00 

6-7.5  in.  22.00 

9-10  in.  30.00 

12-13  in.  .  38.00 

Rigid  Insul.  1"  2.78 

Stryofoam  1"  4.00 

Vermiculite  1"  2.27 

Vapor  Barr. -felt  0.06 

Fir,  Pine  &  Simil. 

Woods  3/4"  0.94 


*(h-sq.ft.  -  F/Btu) 


II 


Engineering 

Applications 

^>L^onsuitants 


U-VALUE  CALCULATION  FORM 
FOR  ROOF /FLOOR 


EAC  STANDARD  FORM 
July  1985 

SHEET  NO. 


EAC  Project  Number;  Date:  /^CCftT /f9D  By:  ^ 

□  Floor 


©fTcof 


Material 

1-  Top  Surface  (Moving  Air) 

2.  Bottom  Surface  (Still  Air) 

3.  ^AfSCf  CAfyOA/ _ 

4.  _ 

5.  _ _ _ 

6.  _ _ _ 

7.  _ _ _ 

8. 


Resistance  (h-sq.  ft.-F/Btu) 
Summer  Winter 

0-25 

_ _ 

_ _  'it  0.00 

_  _0^ 


Total  (R)  = 
U  =  1/R  = 


3/^7 
^  o3:l 


(Btu/h-sq, f t-  -  F) 


MATERIAL 


DIRECTION  OF 


Air 
Air 
Air 
Air 
Still 
Sti  1 1 


Space 
Space 
Space 
Space 
Air 
Air 


3/4 

4" 

3/4' 

4" 


Moving  Air  7  1 
Moving  Air  15 
Acoustical  Til 
Acoustical  Til 
Sand  P las  ter  3 
Gypsum  P I  aster 

'(H-sq.fr .  -  F/Btu) 


HEAT  FLOW 

R* 

"  (0  F) 

UP 

0.93 

UP 

1.03 

'  (90  F) 

DN 

0.85 

ON 

1.00 

UP 

0.61 

ON 

0.92 

72  MPH 

ANY 

0.25 

MPH 

ANY 

0.17 

e  1/2" 

1.25 

e  3/4" 

1.89 

/8" 

0.08 

1/2" 

0.45 

12 


MATERIAL 

R* 

Batt/Blanket 

2-2  3/4  in. 

7.00 

3-4in. 

11.00 

3.5  in. 

13.00 

5. 5-6. 5  in. 

19.00 

6-7.5  in. 

22.00 

9-10  in. 

30.00 

12-13  in. 

38.00 

Rigid  Insul.  1" 

2.78 

Stryofoam  1" 

4.00 

Built-up  Roof  3/8" 

0.33 

Asphalt  Shingles 

0.44 

EAC  STANDARD  FORM 
AUGUST  1990 


ENGINEERING  ANALYSIS 


Sheat  I  of  / 

»y= 


Projecr:  ESOS,  Fort 


Calculatiens  for  Inf ill^ra-eiBn 

2)  . .  £y£TXr  CaJj 

__  Date.; 


1990 


Contract  No : DACA-3 1-69-C^O  189 _  EAC  Project  No.:  89034.0/ 

Calculations  based  on  ASKPAZ  1989  Page  F  23.14. 

Buildinc  Leakage  Area 


Effective  Leakage 
Area ,  in* 


Building 

Component 

Parameter 

D, 


Building 
LeaJcage  Area 
DiL. ,  in* 


Sill  foundation 

0. 19/ft.  of  perimeter 

2^0  ft. 

Joints ,  ceiling/wall 

0.12/ft of  wall 

ft. 

Windows 

0.063 /ft*,  of  window 

^3  0  ft^ 

Doors 

0.215 /ft*,  of  doors 

/-J  ft*. 

4/ d 

Wall  -  Window  frames 

0.15/ ft*,  of  window 

ft^ 

'  M  i  ^ 

*  Door  frames 

0.072/ft-,  of  door 

/fa  ft*. 

/  ^ 

Elec,  outlet /switch 

0.16/«4m«wk  vu^lJi 

Recessed  lights 

1. S/fixture 

to  /W 

((> 

Pipe  penetration  C^,  / 

r-illi  &5/in*.  of  pipe 

10  ' 

Exhaust  Fans 

6.0/£an 

60 

Duct  penetration 

2.2/SF 

lOSF 

22 

f  « 

5  >'■  '--'c. 

Infiltration  Q(cfm)  « 

s 

Lx  (A  At  + 

L(0.f?3/2.  X  51  X 

142,  ir. 

Infiltration  through  walls  =  0.1  x  4^/^0(S7) 

»  ^^5  CFM 


Total  Infiltration  s 
Infiltration  Rate  =  /J*®^ 


=  /^t0  CFM 

-  0,^^-  0,^  cry./ S7 


(ASHKAE  i».  p.  n.l3) 
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MASTER  SCHEDULE  DISPLAY 


1.  OCCUPANCY 


;da' 


W  """ 

Hr 

Pet 

0) 

100 

12) 

50 

1) 

100 

13) 

30 

2) 

100 

14) 

30 

3) 

100 

15) 

30 

4) 

100 

16) 

30 

5) 

100 

17) 

50 

6) 

100 

18) 

70 

7) 

50 

19) 

100 

8) 

30 

20) 

100 

9) 

30 

21) 

100 

10) 

30 

22) 

100 

11) 

30 

23) 

100 

Saturday 


Hr 

Pet 

Hr 

Pet 

0) 

100 

12) 

100 

1) 

100 

13) 

100 

2) 

100 

14) 

100 

3) 

100 

15) 

100 

4) 

100 

16) 

100 

5) 

100 

17) 

100 

6) 

100 

18) 

100 

7) 

100 

19) 

100 

8) 

100 

20) 

100 

9) 

100 

21) 

100 

10) 

100 

22) 

100 

11) 

100 

23) 

100 

Sunday 

Hr  Pet  Hr  Pet 

0)  100  12)  100 

1)  100  13)  100 

2)  100  14)  100 

3)  100  15)  100 

4)  100  16)  100 

5)  100  17)  100 

6)  100  18)  100 

7)  100  19)  100 

8)  100  20)  100 

9)  100  21)  100 

10)  100  22)  100 
11)  100  23)  100 


DESIGN 


Hr 

Pet 

Hr 

Pet 

0) 

100 

12) 

100 

1) 

100 

13) 

100 

2) 

100 

14) 

100 

3) 

100 

15) 

100 

4) 

100 

16) 

100 

5) 

100 

17) 

100 

6) 

100 

18) 

100 

7) 

100 

19) 

100 

8) 

100 

20) 

100 

9) 

100 

21) 

100 

10) 

100 

22) 

100 

11) 

100 

23) 

100 

Press  <ENTER>  to  eontinue. 
MASTER  SCHEDULE  DISPLAY  -  1.  OCCUPANCY 


Weekday 


Saturday 


Sunday 


DESIGN 


"llllllli  ■  ■•Hill 

0 

1  3  5  7  9  11  13  15  17  19  21  23 

''llllllllllllllllllllllll 

0 

1  3  5  7  9  11  13  15  17  19  21  23 

”  llllllllllllllllllllllll 

0 

1  3  5  7  9  11  13  15  17  19  21  23 

llllllllllllllllllllllll 

0 

1  3  5  7  9  11  13  15  17  19  21  23 


Press  <ENTER>  to  continue. 
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MASTER  SCHEDULE  DISPLAY  -  2.  HOT  WATER 


Saturday 


Hr  Pet  Hr  Pet 


Sunday 


Hr  Pet  Hr  Pet 


10  12)  60 
3  13)  55 

1  14)  50 

1  15)  45 

1  16)  40 

1  17)  45 

3  18)  50 

15  19)  60 

65  20)  75 

70  21)  70 

22)  65 

23)  60 


DESIGN 


Hr  Pet  Hr  Pet 


0)  100 
1)  100 
2)  100 

3)  100 

4)  100 

5)  100 

6)  100 

7)  100 

8)  100 
9)  100 

10)  100 
11)  100 


12)  100 

13)  100 

14)  100 

15)  100 

16)  100 

17)  100 

18)  100 

19)  100 

20)  100 
21)  100 
22)  100 
23)  100 


Press  <ENTER>  to  eontinue. 


MASTER  SCHEDULE  DISPLAY  -  2.  HOT  WATER 


Weekday 


Saturday 


Sunday 


DESIGN 


liliiii  mill 

1  3  5  7  9  11  13  15  17  19  21  23 

liliiii  mill 

1  3  5  7  9  11  13  15  17  19  21  23 

liliiii  mill 

1  3  5  7  9  11  13  15  17  19  21  23 

llllllllllllllllllllllll 

1  3  5  7  9  11  .  13  15  17  19  21  23 


Press  <ENTER>  to  continue. 


/ 


/4  /. 


>  .  r  ^  i  C 
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SROJZCrSD  NAVTAC  COST  IlIDO 
MCNTHLT 
JULY  1989 


YEAR 

JAN. 

FEE. 

mar: 

APR. 

MAY. 

JUNE 

JULY 

AUG. 

SEPT. 

o 

o 

NCV. 

DEC. 

1974. 

1156 

1154 

1155 

1177 

1177 

1199 

1233 

1240 

1238 

1246 

1239 

1240 

1975 

1242 

1265 

1265 

1269 

1237 

1307 

1317 

1330 

1333 

1351 

1349 

1354 

1976 

1362 

1370 

1378 

1391 

1398 

1416 

1425 

1455 

1467 

1476 

1479 

1434 

1977 

1489 

1499 

1504 

1506 

1507 

1521 

1539 

1554 

1587 

1617 

1603 

1606 

1973 

1609 

1617 

1620 

1621 

1652 

1663 

1696 

1705 

1720 

1721 

1732 

1734 

1979 

1740 

1740 

1750 

1749 

1753 

1809 

1829 

1849 

1900 

1899 

1902 

1909 

1980 

1895 

1894 

1915 

1899 

1888 

1916 

1950 

■1971 

1976 

1981 

2000 

2017 

1981 

2015 

2016 

2014 

2064 

2076 

2083 

2109 

2113 

2139 

2156 

2136 

2184 

1982 

2134 

2200 

2195 

2195 

2220 

2219 

2233 

2253 

2249 

2248 

2260 

2295 

19Sj 

2311 

2343 

'2352 

2347 

2351 

2338 

2414 

2423 

2430 

2416 

2419 

2406 

1984. 

2402 

2407 

2412 

2422 

2419 

2417 

2418 

2423 

2430 

2424 

'2421 

2408 

1985 

2410 

2414 

2406 

2405 

2411 

2429 

2448 

2442 

2440 

2441 

2446 

2439 

1986 

2440 

2446 

2447 

2453 

2479 

2493 

2499 

2493 

2504 

2511 

2511 

2511 

1987 

2515 

2510 

2518 

2523 

2524 

2525 

2538 

2557 

2565 

2569 

2564 

2539 

1988 

2574 

2576 

2586 

2591 

2592 

2595 

2598 

2611 

2612 

2612 

2616 

2617 

1989- 

2619 

2613 

2616 

2620 

2621 

2626 

2633 

2640 

2648 

2655 

2663 

2670 

1990 

2677 

2683 

2690 

2697 

2704 

2710 

2717 

2724 

2731 

2738 

2744 

2751 

1991 

irn 

2763 

2769 

2776 

2782 

2788 

2794 

2800 

2806 

2812 

2819 

2825 

1992 

28dO 

2835 

2840 

2845 

2850 

2855 

2861 

2866  ■ 

2871 

2876 

2381 

2886 

1993 

2891 

2896 

2900 

2905 

2910 

2914 

2919 

2924 

2923 

2933 

2938 

2942 

ANNUAL  MAiUC-U?  FACTORS  FOR  ESCALATION 
(3E70NU  F7  93,  USE  l.SOt  ESCALATION  COMFOUNTZS  EACH  TEAR) _ 

FISCAL-YEAR  4-87  A-88  A-89  A-90  A-91  4-92  4-93  A-OA  4-95 


4-83 

1.07 

1.10 

1.12 

l.iS 

1.18 

1.21 

1.24 

1.26 

1.28 

4-84 

1.04 

1.07 

1.08 

1.11 

1.15 

1.17 

1.20 

1.22 

1.24 

4-85 

1.05 

1.08 

1.09 

1.12 

1.15 

1.18 

1.21 

1.23 

1.25 

4-86 

1.03 

1.05 

1.07 

1.10 

1.13 

1.16 

1.18 

1.20 

1.22 

4-87 

1.00 

1.03 

1.04 

1.07 

1.10 

1.13 

1.15 

1.17 

1.19 

4-88 

0.97 

1.00 

1.01 

1.04 

1.07 

1.10 

1.12 

1.14 

1.16 

4-89 

0.96 

0.99 

1.00 

1.03 

1.06 

1.09 

1.11 

1.13 

1.15 

4-90 

0.94 

0.96 

0.97 

1.00 

1.03 

1.05 

1.08 

1.10 

1.12 

4-91 

0.91 

0.93 

0.94 

0.97 

1.00 

1.C2 

1.05 

1.07 

1.08 

4-92 

0.89 

0.91 

0.92 

0.95 

0.98 

1.00 

1.02 

1.04 

1.06 

4-93 

0.87 

0.89 

0.90 

0.93 

0.96 

0.98 

1.00 

1.02 

1.04 

Escalation 

rate 

change 

to  be 

00 

o 

after 

1993. 

Figure  9 

Projected  NAVTAC  Cost  Index 
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STUDY  PARAMETER  INPUT  PRINTOUT 

Prepared  By  :  E  A  C  05-01-91 

Advanced  Engineering  Economic  Analysis  Program  60901891.00 

Page  1  of  1 

€*********★**★**★***★******★★**★***★★*★*******★*************************'*' 
STUDY  CRITERIA 

ECIP  -  FEMP/10CFR436A  (Army  TM  5-802-1,  Para.  2-3&4) 


Discount  Rate  :  7.0  % 

Investment  Credit  s  10.0  % 

Payment  Time  s  1.0  (1  =  end  of  year) 


************************* ★*********************^** ******* **************** 
KEY  STUDY  DATES 

ECIP  Economic  Life  :  15  (years) 


************************************************************************* 
ENERGY  RELATED  STUDY  PARAMETERS 


State  :  VA 

Prices  of  Electricity  i  18.05 

Distillate  Oil  :  7.43 

Residual  Oil  :  6.62 

Natural  Gas  :  5.33 

Coal  s  0.00 


Prices  are  specified  in  $  /  Million  BTU,  FEMP  Date  (JUL  1988) 


★★*★***★*****★***★★★★*★**★★******** 
;tudy  identification  block 


Project  Title 
Installation  Name 
Project  Number 
Fiscal  Year 
Name  of  Analyst 


FORT  BELVOIR  E.S.O.S 
DOGUE  CREEK  VILLAGE 
DACA-31-89-C-0198 
1991 

E  A  C,  P.C.  Burke,  Va. 


n 


ZONE  DESCRIPTION 

Zone  Name  :  Dogue  Creek  Village  01-08-91 

Prepared  By  :  E  A  C,  PC  BURKE,  VA.  6100190202 

Carrier  Hourly  Analysis  Program  Page  2  of  2 

A************************************************************************ 

6.  SPACES  INCLUDED  IN  ZONE 


Space 

Ncune 

Qty.  1 

1 

Space 

Name 

Qty. 

1 

DOGUE 

CREEK, 

type 

1 

ex  1 

x 

1 

6 

DOGUE 

CREEK, 

type  2  ex  2 

X 

1 

2 

DOGUE 

CREEK, 

type 

1 

ex  2 

X 

1 

7 

DOGUE 

CREEK, 

bungalow  1 

X 

1 

3 

DOGUE 

CREEK, 

type 

1 

int  • 

X 

1 

8 

DOGUE 

CREEK, 

bungalow  2 

X 

1 

4 

DOGUE 

CREEK, 

type 

2 

exl 

X 

1 

9 

DOGUE 

CREEK, 

bungalow  3 

X 

1 

5 

DOGUE 

CREEK, 

type 

2 

int  • 

X 

1 

10 

DOGUE 

CREEK, 

type  4  int. 

X 

1 

IS 


SIMPLE  SPACE  DESCRIPTION 

Space  Name  :  DOGUE  CREEK,  type  1  ex  1  02-05-91 

Prepared  By  :  E  A  C  ,  PC  BURKE,  VA.  6100190202 

Carrier  Hourly  Analysis  Program  Page  1  of  l 

V************************************ ************************ ************ 


U-Value 

Weight 

Color 


Walls 

0.351 

M 

M 


Roof 

0.032 

M 

M 


Glass 

0.550  Building  Weight  :  M 

Glass  Factor  :  0.90 

Internal  Shades  ?  N 


People  :  sqft/person 
Lights  :  W/sqft 

:  Fixture  Type 


400.0  Schedule  =  1  Activity  Level  =  l 

0.00  Schedule  =  2  Wattage  Mult.  =  1.00 

3  Free -hanging 


SPACE  NAME  =  DOGUE  CREEK,  type  1  ex  1 

Floor  Area  :  1,137.0  sqft 

Exposure  :  E  W  Roof  Area  :  568.0  sqft 

Wall  Area  :  288.0  262.0  Cvirrent 

Glass  Area  :  62.0  86.0  Elements  :  Ms,Wl,Gr,Gl,In 

************************************************************************* 

ADDITIONAL  ELEMENT  -  Misc.  Internal 


Sensible  Load  =  1,200  BTU/hr 
Latent  Load  =  0  BTU/hr 
Schedule  =  1 


************************************************************************* 
ADDITIONAL  ELEMENT  -  Wall 


Weight  =  M  (Ib/sqft)  Exposure  =  S 

Color  =  M  Net  Area  =  300.0  sqft 

U-Value  =  0.351  BTU/hr/sqft/F 


*******************************************lllf************  **************** 

ADDITIONAL  ELEMENT  -  Ground 


Slab  Floor  Area  =  568.0  sqft 

Perimeter  =  75.0  ft 

Depth  =  0.0  ft 


************************************************************************* 
ADDITIONAL  ELEMENT  -  Glass 


U-Value  =  0.550  BTU/hr/sqft/F  Exposure  =  S 

Glass  Factor  =  0.90  Area  =  22.5  sqft 

Internal  Shades  ?  N 


************************************************************************* 
ADDITIONAL  ELEMENT  -  Infiltration 


Cooling  :  0.20  CFM/sqft  =  227  CFM 
Heating  :  0.20  CFM/sqft  =  227  CFM 
Typical  :  0.20  CFM/sqft  =  227  CFM 


************************************************************************* 


SIMPLE  SPACE  DESCRIPTION 

Space  Name  :  DOGUE  CREEK,  type  lex2  02-05-91 
Prepared  By  :  E  A  C  ,  PC  BURKE,  VA.  6100190202 
Carrier  Hourly  Analysis  Program  Page  1  of  1 


^U-Value 


Weight 

Color 


Walls 

0.351 

M 

M 


Roof 

0.032 

M 

M 


Glass 

0.550  Building  Weight  :  M 

Glass  Factor  :  0.90 

Internal  Shades  ?  N 


People  :  sqft/person 
Lights  :  W/sgft 

:  Fixture  Type 


400.0  Schedule  =  1  Activity  Level  *  1 

0.00  Schedule  =  2  Wattage  Mult.  =  1.00 

3  Free-hanging 


SPACE  NAME  =  DOGUE  CREEK,  type  1  ex  2 

Floor  Area  ;  1,137.0  sqft 

Exposure  :  E  W  Roof  Area  :  568.0  sqft 

Wall  Area  :  288.0  262.0  Current 

Glass  Area  :  62.0  86.0  Elements  :  Ms,Wl,Gr,Gl,ln 

************************************************************************* 

ADDITIONAL  ELEMENT  -  Misc.  Internal 


Sensible  Load  =  1,200  BTU/hr 
Latent  Load  =  0  BTU/hr 
Schedule  =  1 


************************************************************************* 
ADDITIONAL  ELEMENT  -  Wall 


Weight  =  M  (Ib/sqft)  Exposure  =  S 

Color  =  M  Net  Area  =  380.0  sqft 

U-Value  =  0.351  BTU/hr /sqft/F 


************************************************************************ 
ADDITIONAL  ELEMENT  -  Ground 


Slab  Floor  Area  =  568.0  sqft 

Perimeter  =  75.0  ft 

Depth  =  0.0  ft 


************************************************************************* 
ADDITIONAL  ELEMENT  -  Glass 


U-Value  =  0.550  BTU/hr /sqft/F  Exposure  =  S 

Glass  Factor  =  0.90  Area  =  44.5  sqft 

Internal  Shades  ?  N 


************************************************************************* 
ADDITIONAL  ELEMENT  -  Infiltration 


Cooling  :  0.20  CFM/sqft  =  227  CFM 
Heating  :  0.20  CFM/sqft  =  227  CFM 
Typical  :  0.20  CFM/sqft  =  227  CFM 


************************************************************************* 


Zo 


SIMPLE  SPACE  DESCRIPTION 

Space  Name  :  DOGUE  CREEK,  type  1  int.  02-05-91 
Prepared  By  :  E  A  C  ,  PC  BURKE,  VA.  6100190202 
Carrier  Hourly  Analysis  Program  Page  1  of  1 


-Value 


Weight 

Color 


Walls 

0.351 

M 

M 


Roof 

0.032 

M 

M 


Glass 

0.550  Building  Weight  :  M 

Glass  Factor  :  0.90 

Internal  Shades  ?  N 


People  :  sqft/person 
Lights  :  W/sqft 

:  Fixture  Type 


400.0  Schedule  =  1  Activity  Level  =  1 

0.00  Schedule  =  2  Wattage  Mult.  =  1.00 

3  Free-hanging 


SPACE  NAME  =  DOGUE  CREEK,  type  1  int. 

Floor  Area  :  1,137.0  sqft 

Exposure  :  E  W  Roof  Area  :  568.0  sqft 

Wall  Area  :  288.0  262.0  Current 

Glass  Area  :  62.0  86.0  Elements  :  Ms,Gr,In 

************************************************************************* 

ADDITIONAL  ELEMENT  -  Misc.  Internal 


Sensible  Load  =  1,200  BTU/hr 
Latent  Load  =  0  BTU/hr 
Schedule  =  1 


************************************************************************* 
ADDITIONAL  ELEMENT  -  Ground 


Slab  Floor  Area  =  568.0  sqft 

Perimeter  =  40.0  ft 

Depth  =  0.0  ft 


************************************************************************ 
ADDITIONAL  ELEMENT  -  Infiltration 


Cooling  :  0.20  CFM/sqft  =  227  CFM 
Heating  :  0.20  CFM/sqft  =  227  CFM 
Typical  ;  0.20  CFM/sqft  =  227  CFM 


************************************************************************* 


SIMPLE  SPACE  DESCRIPTION 

Space  Name  ;  DOGUE  CREEK,  type  2  exl  02-05-91 

Prepared  By  :  E  A  C  ,  PC  BURKE,  VA.  6100190202 

Carrier  Hourly  Analysis  Program  Page  1  of  1 

r************************************************************************ 


^j^U -Value 

Walls 

Roof 

Glass 

:  0.351 

0.032 

0.550  Building  Weight 

:  M 

Weight 

:  M 

M 

Glass  Factor 

:  0.90 

Color 

:  M 

M 

Internal  Shades 

?  N 

People 

:  sqft/person 

=  400.0 

Schedule  =  1  Activity 

Level  =  1 

Lights 

:  W/sqft 
:  Fixture  Type 

=  0.00 

=  3 

Schedule  =  2  Wattage  Mult.  =  1.00 

Free-hanging  v 

SPACE  NAME  =  DOGUE  CREEK,  type  2  exl 

Floor  Area  :  1,264.0  sqft 

Exposure  :  E  W  Roof  Area  :  632.0  sgft 

Wall  Area  :  330.0  304.0  Current 

Glass  Area  :  62.0  86.0  Elements  :  Gl,Wl,Ms,Gr,In 

************************************************************************* 

ADDITIONAL  ELEMENT  -  Glass 


U-Value  =  0.550  BTU/hr/sgft/F  Exposure  =  S 

Glass  Factor  =  0.90  Area  =  44.5  sqft 

Internal  Shades  ?  N 


************************************************************************* 
ADDITIONAL  ELEMENT  -  Wall 


Weight  =  M  (Ib/sqft)  Exposure  =  S 

Color  =  M  Net  Area  =  456.0  sqft 

U-Value  =  0.351  BTU/hr/sqft/F 


************************************************************************ 
ADDITIONAL  ELEMENT  -  Misc.  Internal 


Sensible  Load  =  1,200  BTU/hr 
Latent  Load  =  0  BTU/hr 
Schedule  =  1 


************************************************************************* 
ADDITIONAL  ELEMENT  -  Ground 


Slab  Floor  Area  =  632.0  sqft 

Perimeter  =  85.0  ft 

Depth  =  0.0  ft 


************************************************************************* 
ADDITIONAL  ELEMENT  -  Infiltration 


Cooling  :  0.20  CFM/sqft  =  253  CFM 
Heating  :  0.20  CFM/sqft  *  253  CFM 
Typical  :  0.20  CFM/sqft  =  253  CFM 


************************************************************************* 


It 


SIMPLE  SPACE  DESCRIPTION 

Space  Name  ;  DOGUE  CREEK,  type  2  int.  02-05-91 

Prepared  By  :  E  A  C  ,  PC  BURKE,  VA.  6100190202 

Carrier  Hourly  Analysis  Program  Page  1  of  1 

************************************************************************ 


^U-Value 


Weight 

Color 


Walls 

0.351 

M 

M 


Roof 

0.032 

M 

M 


Glass 

0.550  Building  Weight  :  M 

Glass  Factor  ;  0.90 

Internal  Shades  ?  N 


People  :  sgft/person 
Lights  :  W/sgft 

:  Fixture  Type 


400.0  Schedule  =  1  Activity  Level  =  1 

0.00  Schedule  =  2  Wattage  Mult.  =  1.00 

3  Free-hemging  '' 


SPACE  NAME  =  DOGUE  CREEK,  type  2  int. 

Floor  Area  :  1,264.0  sqft 

Exposure  :  E  W  Roof  Area  :  632.0  sgft 

Wall  Area  :  330.0  304.0  Current 

Glass  Area  :  62.0  86.0  Elements  :  Ms,Gr,In 

************************************************************************* 

ADDITIONAL  ELEMENT  -  Misc.  Internal 


Sensible  Load  =  1,200  BTU/hr 
Latent  Load  *=  0  BTU/hr 
Schedule  =  1 


************************************************************************* 
ADDITIONAL  ELEMENT  -  Ground 


Slab  Floor  Area  =  632.0  sqft 

Perimeter  =  48.0  ft 

Depth  *  0.0  ft 


************************************************************************ 
ADDITIONAL  ELEMENT  -  Infiltration 


Cooling  :  0.20  CFM/sqft  =  253  CFM 
Heating  :  0.20  CFM/sqft  =  253  CFM 
Typical  :  0.20  CFM/sqft  =  253  CFM 


************************************************************************* 


t3 


SIMPLE  SPACE  DESCRIPTION 

Space  Name  :  DOGUE  CREEK,  type  2  ex  2  02-05-91 

Prepared  By  :  E  A  C  ,  PC  BURKE,  VA.  6100190202 

Carrier  Hourly  Analysis  Program  Page  1  of  1 

************************************************************************ 


-Value 


Weight 

Color 


Walls 

0.351 

M 

M 


Roof 

0.032 

M 

M 


Glass 

0.550  Building  Weight  :  M 

Glass  Factor  :  0.90 

Internal  Shades  ?  N 


People  :  sgft/person 
Lights  ;  W/sqft 

:  Fixture  Type 


400.0  Schedule  =  1  Activity  Level  *  1 

0.00  Schedule  =  2  Wattage  Mult.  =  1.00 

3  Free-hanging 


SPACE  NAME  =  DOGUE  CREEK,  type  2  ex  2 

Floor  Area  :  1,264.0  sqft 

Exposure  :  E  W  Roof  Area  :  632.0  sqft 

Wall  Area  :  330.0  304.0  Current 

Glass  Area  :  62.0  86.0  Elements  :  Gl,Wl,Ms,Gr,In 

************************************************************************* 

ADDITIONAL  ELEMENT  -  Glass 


U-Value  =  0.550  BTU/hr/sqft/F  Expostire  =  S 

Glass  Factor  =  0.90  Area  =  22.2  sqft 

Internal  Shades  ?  N 


************************************************************************* 
ADDITIONAL  ELEMENT  -  Wall 


Weight  =  M  (Ib/sqft)  Exposure  =  S 

Color  =  M  Net  Area  =  380.0  sqft 

U-Value  =  0.351  BTU/hr/sqft/F 


pkt************************************************************************ 
ADDITIONAL  ELEMENT  -  Misc.  Internal 


Sensible  Load  =  1,200  BTU/hr 
Latent  Load  =  0  BTU/hr 
Schedule  =  1 


************************************************************************* 
ADDITIONAL  ELEMENT  -  Ground 


Slab  Floor  Area  =  632.0  sqft 

Perimeter  =  85.0  ft 

Depth  =  0.0  ft 


************************************************************************* 
ADDITIONAL  ELEMENT  -  Infiltration 


Cooling  :  0.20  CFM/sqft  =  253  CFM 
Heating  :  0.20  CFM/sqft  =  253  CFM 
Typical  :  0.20  CFM/sqft  =  253  CFM 


************************************************************************* 


SIMPLE  SPACE  DESCRIPTION 


Space  Name  :  DOGUE  CREEK,  bungalow  1  02-05-91 

Prepared  By  :  E  A  C  ,  PC  BURKE,  VA.  6100190202 

Carrier  Hourly  Analysis  Program  Page  1  of  1 

************************************************************************ 


-Value 


Weight 

Color 


Walls 

0.351 

M 

M 


Roof 

0.032 

H 

M 


Glass 

0.550  Building  Weight  :  M 

Glass  Factor  :  0.90 

Internal  Shades  ?  N 


People  :  sqft/person 
Lights  :  W/sqft 

:  Fixture  Type 


400.0  Schedule  =  1  Activity  Level  ®  1 

0.00  Schedule  =  2  Wattage  Mult.  =  1.00 

3  Free-hemging 


SPACE  NAME  =  DOGUE  CREEK,  bungalow  1 

Floor  Area  :  1,264.0  sqft 

Exposure  :  S  N  Roof  Area  :  1,264.0  sqft 

Wall  Area  :  295.0  162.0  Current 

Glass  Area  :  49.5  40.2  Elements  :  Gl,Wl,Ms,Gr,In 

■k******************-k***************************************************** 

ADDITIONAL  ELEMENT  -  Glass 


U-Value  =  0.550  BTU/hr/sqft/F  Exposure  =  E 

Glass  Factor  =  0.90  Area  =  21.6  sqft 

Internal  Shades  ?  N 


************************************************************************* 
ADDITIONAL  ELEMENT  -  Wall 


Weight  =  M  (Ib/sqft)  Exposure  =  W 

Color  =  M  Net  Area  =  262.0  sqft 

U-Value  =  0.351  BTU/hr/sqft/F 


Pt********************************************************* *************** 

ADDITIONAL  ELEMENT  -  Misc.  Internal 


Sensible  Load  =  1,200  BTU/hr 
Latent  Load  =  0  BTU/hr 
Schedule  =  1 


************************************************************************* 
ADDITIONAL  ELEMENT  -  Ground 


Slab  Floor  Area  =  1,264.0  sqft 

Perimeter  =  110.0  ft 

Depth  =  0.0  ft 


************************************************************************* 
ADDITIONAL  ELEMENT  -  Infiltration 


Cooling  :  0.20  CFM/sqft  =  253  CFM 
Heating  :  0.20  CFM/sqft  =  253  CFM 
Typical  :  0.20  CFM/sqft  =  253  CFM 


************************************************************************* 


SIMPLE  SPACE  DESCRIPTION 

Space  Name  ;  DOGUE  CREEK,  b\ingalow  2  02-05-91 

Prepared  By  :  E  A  C  ,  PC  BURKE,  VA.  6100190202 

Carrier  Hourly  Analysis  Program  Page  1  of  1 

**************  **********1e*****************************  ******  ************ 


-Value 


Weight 

Color 


Walls 

0.351 

M 

M 


Roof 

0.032 

M 

M 


Glass 

0.550  Building  Weight  :  M 

Glass  Factor  :  0.90 

Internal  Shades  ?  N 


People  :  sqft/person 
Lights  :  W/sqft 

;  Fixture  Type 


400.0  Schedule  =  1  Activity  Level  *  1 

0.00  Schedule  =  2  Wattage  Mult.  =  1.00 

3  Free-hanging 


SPACE  NAME  =  DOGUE  CREEK,  bungalow  2 

Floor  Area  :  1,264.0  sqft 

Exposure  :  S  N  Roof  Area  :  1,264.0  sqft 

Wall  Area  :  295.0  104.0  Current 

Glass  Area  :  49.5  40.2  Elements  :  G1 ,W1 ,Ms,Gr,In 

************************************************************************* 

ADDITIONAL  ELEMENT  -  Glass 


U-Value  =  0.550  BTU/hr/sqft/F  Exposure  =  E 

Glass  Factor  =  0.90  Area  =  43.2  sqft 

Internal  Shades  ?  N 


************************************************************************* 
ADDITIONAL  ELEMENT  -  Wall 


Weight  =  M  (Ib/sqft)  Exposure  =  E 

Color  =  M  Net  Area  =  400.0  sqft 

U-Value  =  0.351  BTU/hr/sqft/F 


Hf************************************************************************ 

ADDITIONAL  ELEMENT  -  Misc.  Internal 


Sensible  Load  =  1,200  BTU/hr 
Latent  Load  =  0  BTU/hr 
Schedule  =  1 


************************************************************************* 
ADDITIONAL  ELEMENT  -  Ground 


Slab  Floor  Area  =  1,264.0  sqft 

Perimeter  =  120.0  ft 

Depth  =  0.0  ft 


************************************************************************* 
ADDITIONAL  ELEMENT  -  Infiltration 


Cooling  :  0.20  CFM/sqft  =  253  CFM 
Heating  :  0.20  CFM/sqft  =  253  CFM 
Typical  :  0.20  CFM/sqft  =  253  CFM 


************************************************************************* 


SIMPLE  SPACE  DESCRIPTION 


Space  Name  :  DOGUE  CREEK,  bungalow  3  02-05-91 
Prepared  By  :  E  A  C  ,  PC  BURKE,  VA.  6100190202 
Carrier  Hourly  Analysis  Program  Page  1  of  1 

r************************************************************************ 


’^U-Value 


Weight 

Color 


Walls 

0.351 

M 

M 


Roof 

0.032 

M 

M 


Glass 

0.550  Building  Weight  :  M 

Glass  Factor  :  0.90 

Internal  Shades  ?  N 


People 

Lights 


sgft/person  = 
W/sgft  = 
Fixture  Type  * 


400.0  Schedule  =  1  Activity  Level 

0.00  Schedule  =  2  Wattage  Mult. 

3  Free-hanging 


=  1 

=  1.00 


SPACE  NAME  =  DOGUE  CREEK,  bungalow  3 

Floor  Area  ;  1,137.0  sqft 

Exposure  :  S  N  Roof  Area  :  1,137.0  sgft 

Wall  Area  :  250.0  262.0  Current 

Glass  Area  :  49.5  40.2  Elements  :  Gl,Wl,Ms,Gr,In 

************************************************************************* 

ADDITIONAL  ELEMENT  -  Glass 


U-Value  =  0.550  BTU/hr/sgft/F  Exposure  =  E 

Glass  Factor  =  0.90  Area  =  21.6  sqft 

Internal  Shades  ?  N 


************************************************************************* 
ADDITIONAL  ELEMENT  -  Wall 


Weight  =  M  (Ib/sqft)  Exposure  =  W 

Color  =  M  Net  Area  =  262.0  sqft 

U-Value  =  0.351  BTU/hr/sqft/F 


F*********** *********************************************** *************** 
ADDITIONAL  ELEMENT  -  Misc.  Internal 


Sensible  Load  =  1,200  BTU/hr 
Latent  Load  =  0  BTU/hr 
Schedule  =  1 


************************************************************************* 
ADDITIONAL  ELEMENT  -  Groiind 


Slab  Floor  Area  =  1,137.0  sqft 

Perimeter  =  100.0  ft 

Depth  =  0.0  ft 


************************************************************************* 
ADDITIONAL  ELEMENT  -  Infiltration 


Cooling  :  0.20  CFM/sqft  =  227  CFM 
Heating  :  0.20  CFM/sqft  =  227  CFM 
Typical  :  0.20  CFM/sqft  =  227  CFM 


************************************************************************* 


^7 


SIMPLE  SPACE  DESCRIPTION 

Space  Name  :  DOGUE  CREEK,  type  4  int  02-05-91 
Prepared  By  :  E  A  C  ,  PC  BURKE,  VA.  6100190202 
Carrier  Hourly  Analysis  Program  Page  1  of  1 
‘************************************************************************ 


Weight 

Color 


Walls  Roof  Glass 

0.351  0.032  0.550  Building  Weight  :  M 

M  M  Glass  Factor  :  0.90 

M  M  Internal  Shades  ?  N 


People  :  sqft/person  =  400.0  Schedule  =  1  Activity  Level  =  1 

Lights  :  W/sgft  =  0.00  Schedule  =  2  Wattage  Mult.  =  1.00 

:  Fixture  Type  *=  3  Free-hanging 


SPACE  NAME  =  DOGUE  CREEK,  type  4  int 

Floor  Area  :  1,189.0  sqft 

Exposure  :  E  W  Roof  Area  :  643.0  sgft 

Wall  Area  :  305.0  279.0  Current 

Glass  Area  :  62.0  86.0  Elements  :  Ms,Gr,In 

************************************************************************* 

ADDITIONAL  ELEMENT  -  Misc.  Internal 


Sensible  Load 

= 

1,200 

BTU/hr 

Latent  Load 

= 

0 

BTU/hr 

Schedule 

= 

1 

************************************************************************* 
ADDITIONAL  ELEMENT  -  Ground 


Slab  Floor  Area  =  644 . 0  sqft 

Perimeter  =  45.0  ft 

Depth  =  0.0  ft 

\************************************************************************* 
ADDITIONAL  ELEMENT  -  Infiltration 


Cooling  :  0.20  CFM/sqft  =  238  CFM 
Heating  :  0.20  CFM/sqft  =  238  CFM 
Typical  :  0.20  CFM/sqft  =  238  CFM 


************************************************************************* 


ZONE  DESIGN  HEATING  LOAD  SUMMARY 

Location  :  Fort  Belvoir,  Virginia  02-05-91 

Prepared  By  :  E  A  C  ,  PC  BURKE,  VA.  6100190202 

"arrier  Hourly  Analysis  Program  Page  1  of  1 

*********************************************************************** 

ALCULATION  DATA; 

Zone  Name  :  Dogue  Creek  unit  1  ex  1  Calc  Time;  Winter  design 
Job  Name  ;  Fort  Belvoir  Amb  db  ;  12.0  F 

************************************************************************ 


LOAD  COMPONENT  LOAD  (BTU/hr) 


WALL  TRANSMISSION 

16,708 

ROOF  TRANSMISSION 

1,018 

GLASS  TRANSMISSION 

5,251 

TRANSMISSION  LOSS  TO  UNCOND.  SPACES 

0 

INFILTRATION  LOSS 

13,719 

SLAB  FLOOR 

2,719 

HEATING  SAFETY  BTU/hr 

3,941 

SUB-TOTAL 

43,356 

NET  VENTILATION  LOSS 

0 

TOTAL  HEATING  LOAD  43,356 


HEATING  SUPPLY  CFM 
HEATING  SUPPLY  AIR  TEMPERATURE 
HEATING  VENTILATION  AIR  CFM 
HEATING  THERMOSTAT  SETPOINT  TEMP 


958  CFM 
110.0  deg  F 
0  CFM 

68.0  deg  F 


*********************************************************************** 


ZONE  DESIGN  HEATING  LOAD  SUMMARY 

Location  :  Fort  Belvoir,  Virginia  02-05-91 

Prepared  By  :  E  A  C  ,  PC  BURKE,  VA.  6100190202 

Carrier  Hourly  Analysis  Program  Page  1  of  1 

ALCULATION  DATA: 

Zone  Name  :  Dogue  Creek  unit  1  int  1  Calc  Time:  Winter  desi^ 

Job  Name  :  Fort  Belvoir  Amb  db  :  12.0  F 


LOAD  COMPONENT  LOAD  (BTU/hr) 


WALL  TRANSMISSION 

10,811 

ROOF  TRANSMISSION 

1,018 

GLASS  TRANSMISSION 

4,558 

TRANSMISSION  LOSS  TO  UNCOND.  SPACES 

0 

INFILTRATION  LOSS 

13,719 

SLAB  FLOOR 

1,543 

HEATING  SAFETY  BTU/hr 

3,165 

SUB-TOTAL 

34,813 

NET  VENTILATION  LOSS 

0 

TOTAL  HEATING  LOAD  34,813 


HEATING  SUPPLY  CFM 
HEATING  SUPPLY  AIR  TEMPERATURE 
HEATING  VENTILATION  AIR  CFM 
HEATING  THERMOSTAT  SETPOINT  TEMP 


769  CFM 
110.0  deg  F 
0  CFM 
68.0  deg  F 
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ZONE  DESIGN  HEATING  LOAD  SUMMARY 

Location  :  Fort  Belvoir,  Virginia  02-05-91 

Prepared  By  :  E  A  C  ,  PC  BURKE,  VA.  6100190202 

Carrier  Hourly  Analysis  Program  Page  1  of  l 

V*********************************************************************** 

CALCULATION  DATA: 

Zone  Name  :  Dogue  Creek  unit  1  ex2  Calc  Time:  Winter  design 
Job  Name  :  Fort  Belvoir  Amb  db  :  12.0  F 

************************************************************************ 


LOAD  COMPONENT  LOAD  (BTU/hr) 


WALL  TRANSMISSION 

18,280 

ROOF  TRANSMISSION 

1,018 

GLASS  TRANSMISSION 

5,929 

TRANSMISSION  LOSS  TO  UNCOND.  SPACES 

0 

INFILTRATION  LOSS 

13,719 

SLAB  FLOOR 

2,719 

HEATING  SAFETY  BTU/hr 

4,166 

SUB-TOTAL 

45,831 

NET  VENTILATION  LOSS 

0 

TOTAL  HEATING  LOAD 

45,831 

HEATING  SUPPLY  CFM 

1,013 

CFM 

HEATING  SUPPLY  AIR  TEMPERATURE 

110.0 

deg  F 

HEATING  VENTILATION  AIR  CFM 

0 

CFM 

HEATING  THERMOSTAT  SETPOINT  TEMP 

68.0 

deg  F 

************************************************************************ 


31 


ZONE  DESIGN  HEATING  LOAD  SUMM/^Y 


Location  :  Fort  Belvoir,  Virginia  02-05-91 

Prepared  By  :  E  A  C  ,  PC  BURKE,  VA.  6100190202 

Carrier  Hourly  Analysis  Program  Page  1  of  1 

*********************************************************************** 


ALCULATION  DATA: 
Zone  Name  : 


Job  Name  : 


Dogue  Creek  unit  2  ex  1 
Fort  Belvoir 


Calc  Time:  Winter  design 
Amb  db  :  12.0  F 


************************************************************************ 


LOAD  COMPONENT  LOAD  (BTU/hr) 


WALL  TRANSMISSION 

21,425 

ROOF  TRANSMISSION 

1,133 

GLASS  TRANSMISSION 

5,929 

TRANSMISSION  LOSS  TO  UNCOND.  SPACES 

0 

INFILTRATION  LOSS 

15,251 

SLAB  FLOOR 

3,077 

HEATING  SAFETY  BTU/hr 

4,681 

SUB-TOTAL 

51,496 

NET  VENTILATION  LOSS 

0 

TOTAL  HEATING  LOAD 


51,496 


HEATING  SUPPLY  CFM 
HEATING  SUPPLY  AIR  TEMPERATURE 
HEATING  VENTILATION  AIR  CFM 
HEATING  THERMOSTAT  SETPOINT  TEMP 


1,138  CFM 
110.0  deg  F 
0  CFM 
68.0  deg  F 


V************** ******************************************* ************** 


ZONE  DESIGN  HEATING  LOAD  SUMMARY 

Location  :  Fort  Belvoir,  Virginia  02-05-91 

Prepared  By  :  E  A  C  ,  PC  BURKE,  VA.  6100190202 

Carrier  Hourly  Analysis  Program  Page  1  of  1 

*********************************************************************** 

ALCULATION  DATA; 

Zone  Name  :  Dogue  Creek  unit  2  int  Calc  Time:  Winter  design 
Job  Name  :  Fort  Belvoir  Amb  db  :  12.0  F 

************************************************************************ 


LOAD  COMPONENT  LOAD  (BTU/hr) 


WALL  TRANSMISSION 

12,462 

ROOF  TRANSMISSION 

1,133 

GLASS  TRANSMISSION 

4,558 

TRANSMISSION  LOSS  TO  UNCOND.  SPACES 

0 

INFILTRATION  LOSS 

15,251 

SLAB  FLOOR 

1,834 

HEATING  SAFETY  BTU/hr 

3,524 

SUB-TOTAL 

38,761 

NET  VENTILATION  LOSS 

0 

TOTAL  HEATING  LOAD  38,761 


HEATING  SUPPLY  CFM 
HEATING  SUPPLY  AIR  TEMPERATURE 
HEATING  VENTILATION  AIR  CFM 
HEATING  THERMOSTAT  SETPOINT  TEMP 


857  CFM 
110.0  deg  F 
0  CFM 
68.0  deg  F 


*********************************************************************** 


ZONE  DESIGN  HEATING  LOAD  SUMMARY 

Location  :  Fort  Belvoir,  Virginia  OZ-OS-gi 

Prepared  By  :  E  A  C  ,  PC  BURKE,  VA.  6100190202 

Carrier  Hourly  Analysis  Program  Page  1  of  1 

:*********************************************************************** 

^CALCULATION  DATA: 

'  Zone  Name  :  Dogue  Creek  unit  2  ex  2  Calc  Time:  Winter  design 

Job  Name  :  Fort  Belvoir  Amb  db  :  12.0  F 

************************************************************************ 


LOAD  COMPONENT 


LOAD  (BTU/hr) 


WALL  TRANSMISSION 
ROOF  TRANSMISSION 
GLASS  TRANSMISSION 

TRANSMISSION  LOSS  TO  UNCOND.  SPACES 
INFILTRATION  LOSS 
SLAB  FLOOR 

HEATING  SAFETY  BTU/hr 


19,931 

1,133 

5,242 

0 

15,251 

3,077 

4,463 


SUB-TOTAL 

NET  VENTILATION  LOSS 


49,097 

0 


TOTAL  HEATING  LOAD 


49,097 


HEATING  SUPPLY  CFM 
HEATING  SUPPLY  AIR  TEMPERATURE 
HEATING  VENTILATION  AIR  CFM 
HEATING  THERMOSTAT  SETPOINT  TEMP 


1,085  CFM 
110.0  deg  F 
0  CFM 

68.0  deg  F 


V*********************************************************************** 
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ZONE  DESIGN  HEATING  LOAD  SUMMARY 
Location  :  Fort  Belvoir,  Virginia 
Prepared  By  :  E  A  C  ,  PC  BURKE,  VA. 

Carrier  Hourly  Analysis  Program 
*********************************************************************** 


02-05-91 
6100190202 
Page  1  of  1 


fcJALCULATION  DATA: 

Zone  Ncime  :  Dogue  Creek  unit  4  Calc  Time:  Winter  design 

Job  Name  :  Fort  Belvoir  Amb  db  :  12.0  F 

ic’kicitititiiiciciciciciciticitieie^icicieie’kieifrkieicicie’kifiticicitic’k'k'kieitieic'kicieie'kieicicicicicieicic’k'k'k'kicicicicicieicicic 


LOAD  COMPONENT  LOAD  (BTU/hr) 


WALL  TRANSMISSION 

ROOF  TRANSMISSION 

GLASS  TRANSMISSION 

TRANSMISSION  LOSS  TO  UNCOND.  SPACES 
INFILTRATION  LOSS 

SLAB  FLOOR 

HEATING  SAFETY  BTU/hr 

11,479 

1,152 

4,558 

0 

14,346 

1,737 

3,327 

•V. 

SUB-TOTAL 

NET  VENTILATION  LOSS 

36,600 

0 

TOTAL  HEATING  LOAD 

36,600 

HEATING  SUPPLY  CFM 

HEATING  SUPPLY  AIR  TEMPERATURE 

HEATING  VENTILATION  AIR  CFM 

HEATING  THERMOSTAT  SETPOINT  TEMP 

809 

110.0 

0 

68.0 

CFM 
deg  F 

CFM 
deg  F 

^*********************************************************************** 
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ZONE  DESIGN  HEATING  LOAD  SUMMARY 

Location  :  Fort  Belvoir,  Virginia  02-05-91 

Prepared  By  :  E  A  C  ,  PC  BURKE,  VA.  6100190202 

Carrier  Hourly  Analysis  Program  Page  1  of  1 

t********** **********  *************************************************** 

:ALCULATI0N  DATA: 

Zone  Name  :  Dogue  Creek  bungalow  1  Calc  Time:  Winter  design 

Job  Name  :  Fort  Belvoir  Amb  db  :  12.0  F 

iticieieiricicicitititiiiiicicieicicicicic'kikicik'kiciciticicieikiciticicicrkic'kicifieicicititicieicicieiticicit’kieiticic'kieitieic'kicieic'k 


LOAD  COMPONENT  LOAD  (BTU/hr) 


WALL  TRANSMISSION 

14,133 

ROOF  TRANSMISSION 

2,265 

GLASS  TRANSMISSION 

3,428 

TRANSMISSION  LOSS  TO  UNCOND.  SPACES 

0 

INFILTRATION  LOSS 

15,251 

SLAB  FLOOR 

4,138 

HEATING  SAFETY  BTU/hr 

3,922 

SUB-TOTAL 

43,137 

NET  VENTILATION  LOSS 

0 

TOTAL  HEATING  LOAD  43,137 


HEATING  SUPPLY  CFM 
HEATING  SUPPLY  AIR  TEMPERATURE 
HEATING  VENTILATION  AIR  CFM 
HEATING  THERMOSTAT  SETPOINT  TEMP 


953  CFM 
110.0  deg  F 
0  CFM 
68.0  deg  F 


't*******  ****************  ************************************************ 


ZONE  DESIGN  HEATING  LOAD  SUMMARY 

Location  :  Fort  Belvoir,  Virginia  02-05-91 

Prepared  By  :  E  A  C  ,  PC  BURKE,  VA.  6100190202 

':arrier  Hourly  Analysis  Program  Page  1  of  1 

kC*********************************************************************** 

“calculation  DATA: 

Zone  Name  :  Dogue  Creek  bungalow  2  Calc  Time:  Winter  design 

Job  Name  :  Fort  Belvoir  Amb  db  :  12.0  F 

************************************************************************ 


LOAD  COMPONENT 


LOAD  (BTU/hr) 


TOTAL  HEATING  LOAD 


45,968 


HEATING  SUPPLY  CFM 
HEATING  SUPPLY  AIR  TEMPERATURE 
HEATING  VENTILATION  AIR  CFM 
HEATING  THERMOSTAT  SETPOINT  TEMP 


1,016  CFM 
110.0  deg  F 
0  CFM 

68.0  deg  F 


'*********************************************************************** 
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ZONE  DESIGN  HEATING  LOAD  SUMMARY 

Location  :  Fort  Belvoir,  Virginia  02-05-91 

Prepared  By  :  E  A  C  ,  PC  BURKE,  VA.  6100190202 

Carrier  Hourly  Analysis  Program  Page  1  of  1 

*********************************************************************** 

ALCULATION  DATA: 

Zone  Name  :  Dogue  Creek  bungalow  3  Calc  Time:  Winter  design 

Job  Name  :  Fort  Belvoir  Amb  db  :  12.0  F 

************************************************************************ 


LOAD  COMPONENT 


LOAD  (BTU/hr) 


WALL  TRANSMISSION 

15,214 

ROOF  TRANSMISSION 

2,038 

GLASS  TRANSMISSION 

3,428 

TRANSMISSION  LOSS  TO  UNCOND.  SPACES 

0 

INFILTRATION  LOSS 

13,719 

SLAB  FLOOR 

3,758 

HEATING  SAFETY  BTU/hr 

3,816 

SUB-TOTAL 

NET  VENTILATION  I/DSS 

41,971 

0 

TOTAL  HEATING  LOAD 


41,971 


HEATING  SUPPLY  CFM 
HEATING  SUPPLY  AIR  TEMPERATURE 
HEATING  VENTILATION  AIR  CFM 
HEATING  THERMOSTAT  SETPOINT  TEMP 


928  CFM 
110.0  deg  F 
0  CFM 
68.0  deg  F 


'^  *************************************************************** ******** 
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AIR  SYSTEM  DESCRIPTION 

Name  :  Dogue  Creek  typical  sys.  01-08-91 

Carrier  Hourly  Analysis  Program  6100190202 

Prepared  By  ;  E  A  C,  PC  BURKE,  VA.  Page  1  of  2 

!•  SYSTEM  NAME  AND  TYPE 

System  Name  =  Dogue  Creek  typical  sys. 

System  Class  =  Constant  Volume 

System  Type  =  (SZCV)  Single  Zone  Constant  Volume 

Operation  Type  =  2  Heating  Only 

Type  of  Heating  =  1  Central  Heating 

*******★**★★***★★*******★**★★********★******★★************★★**★***★***** 

2.  SPACE  SELECTION  (see  separate  printout) 

3.  THERMOSTAT  &  EQUIPMENT  SCHEDULING  DATA 


Operation 

Thermostat  , 

Setpoints 

Ventilation 

Period 

Cooling 

Heating 

Dampers 

Occupied 

75.0 

F 

68.0  F 

CLOSED 

Unoccupied 

75.0 

F 

68.0  F 

CLOSED 

Weekday 

:  Occupied 

Period 

Begins 

at 

0  ? 

Duration 

=  24  hrs 

Saturday 

:  Occupied 

Period 

Begins 

at 

0  ; 

Duration 

=  24  hrs 

Sunday 

;  Occupied 

Period 

Begins 

at 

0  ; 

Duration 

=  24  hrs 

Design  Day 

:  Occupied 

Period 

Begins 

at 

0  ; 

Duration 

24  hrs 

4.  SUPPLY,  VENTILATION,  RETURN  AIR  DATA 
SUPPLY  AIR 

Supply  air  temperature  = 

Heating  supply  temperature  = 

Fan  operation  for  heating  = 

VENTILATION  AIR 

Nominal  ventilation  flow  rate  = 

Minimum  ventilation  flow  rate  = 

Damper  leak  rate  = 

RETURN  AIR 

Zone  exhaust  air  flow  rate  = 

Zone  exhaust  fan  power  = 

Is  a  return  plenum  used  ? 


55.0  F 
110.0  F 

2  Cycled 

0.00  %  of  supply  air 
0.00  %  of  supply  air 
0  %  of  vent  air 

0.00  CFM 
0.0  kW 
N 
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AIR  SYSTEM  DESCRIPTION 

Name  :  Dogue  Creek  typical  sys-  01-08-91 
Carrier  Hourly  Analysis  Program  6100190202 
Prepared  By  :  E  A  C,  PC  BURKE,  VA,  Page  2  of  2 


5.  FAN  DATA 
SUPPLY  FAN 
Type 
Static 
Efficiency 
Configuration 
RETURN  FAN 


2: Forward  curved 
0.35  in  wg 
60  % 

1  Draw-thru 


Type 


l:(Fan  does  not  exist) 


6.  ACCESSORY  DEVICES  AND  SYSTEMS 
PREHEAT  COIL 
(Not  used) 

OUTDOOR  AIR  ECONOMIZER  CONTROL 
(Not  used) 

VENTILATION  AIR  RECLAIM 
(Not  used) 

HUMIDITY  CONTROL 
(Not  used) 


1.  MISCELLANEOUS  SYSTEM  DATA 

Cooling  coil  bypass  factor  =  0.050 

Type  of  supplemental  heating  =  1  Not  Used 


4^ 


DESIGN  SPACE  HEATING  LOADS 
Location  :  Fort  Belvoir,  Virginia 
Prepared  By  :  E  A  C 
Carrier  Hourly  Analysis  Program 


04-03-91 
6100190202 
Page  1  of  1 


****************************************** 


CALCULATION  DATA: 

Zone  Name  :  Building  900  Calc  Time:  Winter  design 

Job  Name  :  Fort  Belvoir  Amb  db  :  12*0  F 


Space  Name 


Space  Sensible 
(BTU/hr/space) 


Supply  Air 
(CFM/ space) 


DOGUE  CREEK,  type  1  ex  1  x 
DOGUE  CREEK,  type  1  ex  2  x 
DOGUE  CREEK,  type  1  int.  x 
DOGUE  CREEK,  bungalow  1  x 


43,355*6 

45,830.7 

34,813*2 

43,136.6 


958*2 

1,012.9 

769.4 

953.4 


ZONE  DESIGN  HEATING  LOAD  SUMMARY 

Location  :  Fort  Belvoir,  Virginia  04-03-91 

Prepared  By  :  E  A  C  6100190202 

Carrier  Hourly  Analysis  Program  Page  1  of  1 


******************************************************************** 


PLANT  DESCRIPTIONS 


Plant  ;  Building  900  Oil  04-03-91 
Prepared  By  :  E  A  C  6100190202 
Carrier  Hourly  Analysis  Program  Page  1  of  1 


1  PLANT  NAME  AND  TYPES 
Class 
Name 

Cooling  Plant  Type 
Heating  Plant  Type 


=  Individual  Plants 

*  Building  900  Oil 

*  User  Defined 

*  Combustion 


2  AIR  SYSTEM  SELECTION 


Air  System  Name 


Mult  I  Air  System  Name 


Mult 


Dogue  Creek  unit  1  ex  1  1  Dogue  Creek  unit  1  int  2 

Dogue  Creek  unit  1  ex  2  1  |  Dogue  Creek  bungalow  1  1 


3a  COOLING  PLANT  DATA  (User  Defined) 
Estimated  maximum  cooling  coil  load 
Nominal  capacity 
Nominal  input  power  rate 
Type  of  cooling 
Condenser  type 
PART  LOAD  PERFORMANCE 


%  Load  %  Power  %  Load 

90  -  100  60 

80  -  100  50 

70  -  100  40 


=  0.00  Ton 

*  0.00  Ton 

=  0.000  kW/Ton 

DX 

=  Air  Cooled 


%  Power  %  Load  %  Power 

100  30  100 

100  20  -  100 

100  10 -  100 


3b  HEATING  PLANT  DATA  (Combustion) 
Estimated  maximum  heating  coil  load 
Fuel  type 

Rated  plant  output 
Type  of  heating 

Is  plant  efficiency  computer  generated 
Seasonal  plant  efficiency 


=  182.64  MBH 

=  Fuel  Oil 
=  275.0  MBH 

=  Direct 
?  N 

=  78  % 


4  PUMP  SYSTEM  DATA 
(No  inputs  required) 

★***★**★*****★★★★***★*****★****★★★★★★***★★****★*****★***★★★***★*****★*★★ 


43 


BUILDING  DESCRIPTION 

Building  :  Building  900  Oil  04-03-91 

Prepared  By:  E  A  C  6100190202 

Carrier  Hourly  Analysis  Program  Page  1  of  1 

*★***♦***★**★*★*♦*★★****★**★****★★*★***♦**★*★****★★***********★★*★****** 

1.  BUILDING  INPUTS 

BUILDING  NAME  =  Building  900  Oil 


MISCELLANEOUS  ELECTRIC 
Maximum  power 
Power  schedule 


0.0  kW 
4 


domestic  water  heating 

Is  a  domestic  how  water  system  used 
Maximum  hourly  hot  water  use 
Hot  water  schedule 
Average  entering  water  temperature 
Average  hot  water  supply  temperature 
Heating  plant  type 


?  Y 

*  35.0  gal 

=  2 

=  57.0  F 

*  140.0  F 

=  1  :  Electric 


OTHER  INPUTS 

Additional  building  floor  area  =  0.0  sqft 

Electrical  generating  efficiency  =  100.00  % 

****************1^^**************  ***************************************** 

2.  PLANT  SELECTION 


Plant  Neune 

Mult  1 

Plant  Name 

Mult 

Building  900  Oil 

1  1 

************************************************************************ 


3.  FUEL  &  ELECTRIC  RATE  SELECTION 


Fuel  or  Energy 

No. 

Name  of  Rate  Schedule 

Currency 

Electric 

2 

Electric  (Energy) 

MBTU 

Natural  Gas 

3 

Natural  Gas  ( Energy ) 

MBTU 

Fuel  Oil 

4 

Distillate  Fuel  Oil  (Energy) 

MBTU 

Propane 

5 

Propane 

MBTU 

Remote  Source  Heating 

9 

Remote  Source  Heating 

(generic) 

MBTU 

Remote  Source  Cooling 

10 

Remote  Source  Cooling 

(generic) 

MBTU 

************************************************************************ 
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ANNUAL  COMPONENT  COSTS 

Building  :  Building  900  Oil  04-26-91 

Site  ;  Fort  Belvoir,  Virginia  6100190202 

Prepared  By  :  E  A  C 

Carrier  Hourly  Analysis  Program  Page  1  of  1 

************************************************************************ 

TABLE  1.  COSTS  BY  COMPONENT 


< - Annual 

Costs  * - > 

%  of 

Component 

(MBTU) 

(MBTU/sgft) 

Total 

Air  System  Fans 

1 

0.000 

0.3  % 

Cooling  Plants 

0 

0.000 

0.0  % 

Heating  Plants 

225 

0.039 

76.6  % 

Pumps 

0 

0.000 

0.0  % 

»>  HVAC  Subtotal 

226 

0.039 

76.9  % 

Lights 

0 

0.000 

0.0  % 

Other  Electric 

0 

0.000 

0.0  % 

Miscellaneous  Electric 

0 

0.000 

0.0  % 

Domestic  Hot  Water 

68 

0.012 

23.1  % 

>»  Non-HVAC  Sub-total 

68 

0.012 

23.1  % 

»>  GRAND  TOTAL 

294 

0.051 

100.0  % 

*  Note:  1.  Cost  per  unit  floor  area  is  based  on  the  gross 
building  floor  area.  For  this  building: 

Gross  floor  area  =  5,812  sgft 

Conditioned  floor  area  =  5,812  sgft 

************************** **************************** ****************** 
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ANNUAL  ENERGY  COSTS 


Building  :  Building  900  Oil 
Site  :  Fort  Belvoir^  Virginia 
Prepared  By  :  E  A  C 
Carrier  Hourly  Analysis  Program 


04-26-91 

6100190202 

Page  1  of  1 


TABLE  1.  COSTS  BY  ENERGY  CATEGORY 


Annual 

< -  Annual 

Costs  *  — > 

%  of 

HVAC  Component 

Energy 

(MBTU) 

(MBTU/sgft) 

Total 

Electric 

267  kWh 

1 

0.000 

0.3  % 

Natural  Gas 

0  Therms 

0 

0.000 

0.0  % 

Fuel  Oil 

1623  gallon 

225 

0.039 

76.6  % 

Propane 

0  Therms 

0 

0.000 

0.0  % 

Remote  Heating 

0  Therms 

0 

0.000 

0.0  % 

Remote  Cooling 

0  Therms 

0 

0.000 

0.0  % 

»>  HVAC  Subtotal 

226 

0.039 

76.9  % 

Non-HVAC  Component 

Electric 

19894  kWh 

68 

0.012 

23.1  % 

Natural  Gas 

0  Therms 

0 

0.000 

0.0  % 

Fuel  Oil 

0  gallon 

0 

0.000 

0.0  % 

Propane 

0  Therms 

0 

0.000 

0.0  % 

Remote  Heating 

0  Therms 

0 

0.000 

0.0  % 

»>  Non-HVAC  Subtotal 

68 

0.012 

23.1  % 

»>  GRAND  TOTAL 

294 

0.051 

100.0  % 

*  Note;  1.  Cost  per  unit  floor  area  is  based  on  the  gross 
building  floor  area.  For  this  building: 

Gross  floor  area  =  5,812  sgft 

Conditioned  floor  area  =  5,812  sqft 


************************************************************************ 


AL 


PLANT  DESCRIPTIONS 

Plant  :  Building  900  Gas  04-04-91 
Prepared  By  :  £  A  C  6100190202 
Carrier  Hourly  Analysis  Prograum  Page  1  of  1 


1  PLANT  NAME  AND  TYPES 
Class 
Name 

Cooling  Plant  Type 
Heating  Plant  Type 


=  Individual  Plants 
s  Building  900  Gas 
«  User  Defined 
s  Combustion 


2  AIR  SYSTEM  SELECTION 


Air  System  Name 


Mult  Air  System  Name 


Mult 


Dogue  Creek  unit  1  ex  1  1  Dogue  Creek  unit  1  int  2 

Dogue  Creek  unit  1  ex  2  1  Dogue  Creek  bungalow  1  1 

♦***★★***♦****★***★***★♦****★**★★********★★****★★***★******★*******★★*** 


3a  COOLING  PLANT  DATA  (User  Defined) 
Estimated  maximum  cooling  coil  load 
Nominal  capacity 
Nominal  input  power  rate 
Type  of  cooling 
Condenser  type 
PART  LOAD  PERFORMANCE 


%  Load  %  Power  %  Load 

90  -  100  60 

80  -  100  50 

70  -  100  40 


«  0.00  Ton 

«  0.00  Ton 

«  0.000  kW/Ton 

=  DX 

*  Air  Cooled 


%  Power  %  Load  %  Power 

100  30  100 

100  20  -  100 

100  10 -  100 


3b  HEATING  PLANT  DATA  (Combustion) 
Estimated  maximum  heating  coil  load 
Fuel  type 

Rated  plant  output 
Type  of  heating 

Is  plant  efficiency  computer  generated 
Seasonal  plant  efficiency 


=  182.64  MBH 

»  Natural  Gas 
=  265.0  MBH 

=  Direct 
?  N 

=  84  % 


4  PUMP  SYSTEM  DATA 
(No  inputs  required) 

************************************************************************ 
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BUILDING  DESCRIPTION 

Building  :  Building  900  Gas  04-04-91 

Prepared  By:  E  A  C  6100190202 

Carrier  Hourly  Analysis  Progrsun  Page  1  of  1 

***★***★*★**★★*****★★**★**★★★*★****★*******★★****★**★**★***********♦**** 

BUILDING  INPUTS 


BUILDING  NAME 


Building  900  Gas 


MISCELLANEOUS  ELECTRIC 
Maximum  power 
Power  schedule 


0.0  kW 
4 


DOMESTIC  WATER  HEATING 
Is  a  domestic  how  water  system  used 
Maximum  hourly  hot  water  use 
Hot  water  schedule 
Average  entering  water  temperature 
Average  hot  water  supply  temperature 
Heating  plant  type 
Fuel  type 
Plant  capacity 

Is  plant  efficiency  computer  generated 
Annual  plant  efficiency 


?  Y 

=  35.0  gal 

=  2 

=  57.0  F 

*  140.0  F 

=  2  :  Combustion 
-  1  :  Natural  Gas 
=  200.0  MBH 

?  N 

=  80  % 


OTHER  INPUTS 


Additional  building  floor  area 
Electrical  generating  efficiency 


0.0  sqft 
100.00  % 


2.  PLANT  SELECTION 


Plant  Ncune 

Mult  1  Plant  Name 

Mult 

\  Building  900  Gas 

1 

1 

************************************************************************ 

3.  FUEL  &  ELECTRIC  RATE  SELECTION 

Fuel  or  Energy 

No. 

Name  of  Rate  Schedule 

Currency 

Electric 

2 

Electric  (Energy) 

MBTU 

Natural  Gas 

3 

Natural  Gas  (Energy) 

MBTU 

Fuel  Oil 

4 

Distillate  Fuel  Oil  (Energy) 

MBTU 

Propane 

5 

Propane 

MBTU 

Remote  Source  Heating 

9 

Remote  Source  Heating  (generic) 

MBTU 

Remote  Source  Cooling 

10 

Remote  Source  Cooling  (generic) 

MBTU 
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ANNUAL  ENERGY  COSTS 


04-03-91 

6100190202 


Building  :  Building  900  Gas 
Site  ;  Fort  Belvoir,  Virginia 
'Prepared  By  :  E  A  C 
Carrier  Hourly  Analysis  Program  Page  1  of  1 

★****★★★*★★*★*★*♦★*♦****★*★***★**★****★**★★★**★***★★*★*★****★*★*★*★**★** 


TABLE  !•  COSTS  BY  ENERGY  CATEGORY 


HVAC  Component 

Annual 

Energy 

< -  Annual 

(MBTU) 

Costs  *  — > 
(MBTU/sqft) 

%  of 
Total 

Electric 

267  kWh 

1 

0.000 

0.3  % 

Natural  Gas 

2091  Therms 

209 

0.036 

70.8  % 

Fuel  Oil 

0  gallon 

0 

0.000 

0.0  % 

Propane 

0  Therms 

0 

0.000 

0.0  % 

Remote  Heating 

0  Therms 

0 

0.000 

0.0  % 

Remote  Cooling 

0  Therms 

0 

0.000 

0.0  % 

>»  HVAC  Subtotal 

210 

0.036 

71.1  % 

Non-HVAC  Component 


Electric 

0  kWh 

0 

0.000 

0.0  % 

Natural  Gas 

854  Therms 

85 

0.015 

28.9  % 

Fuel  Oil 

0  gallon 

0 

0.000 

0.0  % 

Propane 

0  Therms 

0 

0.000 

0.0  % 

Remote  Heating 

0  Therms 

0 

0.000 

0.0  % 

»>  Non-HVAC  Subtotal 

85 

0.015 

28.9  % 

»>  GRAND  TOTAL 

11 

II 

II 

li 

It 

II 

II 

II 

II 

II 

II 

II 

II 

II 

295 

0.051 

100.0  % 

*  Note:  1*  Cost  per  unit  floor  area  is  based  on  the  gross 
building  floor  area.  For  this  building: 

Gross  floor  area  =  5,812  sgft 

Conditioned  floor  area  =  5,812  sqft 


************************************************************************ 
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ANNUAL  COMPONENT  COSTS 

Building  :  Building  900  Gas  04-03-91 

Site  :  Fort  Belvoir,  Virginia  6100190202 

Prepared  By  :  E  A  C 

Carrier  Hourly  Analysis  Program  Page  1  of  1 

★★★**************w*****w**************************************ifr********* 
TABLE  1.  COSTS  BY  COMPONENT 


<- 

Component 

-  Annual 

(MBTU) 

Costs  * - > 

(MBTU/sqft) 

%  of 
Total 

Air  System  Fans 

1 

0.000 

0.3  % 

Cooling  Plants 

0 

0.000 

0.0  % 

Heating  Plants 

209 

0.036 

70.8  % 

Pumps 

0 

0.000 

0.0  % 

»>  HVAC  Subtotal 

210 

0.036 

71.1  % 

Lights 

0 

0.000 

0.0  % 

Other  Electric 

0 

0.000 

0.0  % 

Miscellaneous  Electric 

0 

0.000 

0.0  % 

Domestic  Hot  Water 

85 

0.015 

28.9  % 

»>  Non-HVAC  Sub-total 

85 

0.015 

28.9  % 

H 

H 

tt 

II 

II 

II 

It 

H 

It 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

It 

It 

11 

It 

II 

II 

II 

II 

II 

II 

II 

II 

It 

It 

It 

II 

It 

11 

11 

11 

II 

It 

tt 

It 

It 

It 

II 

II 

II 

II 

II 

II 

II 

II 

It 

tl 

It 

It 

tl 

tl 

tt 

It 

assasssBsxss 

»>  GRAND  TOTAL 

295 

0.051 

100.0  % 

*  Note:  1*  Cost  per  unit  floor  area 

is  based  on 

the  gross 

building  floor  area.  For  this  building: 

Gross  floor  area  =  5,812  sqft 

Conditioned  floor  area  =  5,812  sqft 
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FUEL  OIL  COSTS 

Building  :  #900  OIL  -  ENERGY  ($) 

Site  :  Fort  Belvoir,  Virginia 
Prepared  By  :  E  A  C,  PC  BURKE,  VA. 

%  arrier  Hourly  Analysis  Program 


08-29-91 
6100190202 

Page  1  of  1 


TABLE  1. 

MONTHLY  COMPONENT 

CHARGES  (Dollars) 

Energy 

Fixed 

Total 

Month 

Charges 

Charges  Taxes  Charges 

Jan 

470 

0 

0  470 

Feb 

349 

0 

0  349 

Mar 

194 

0 

0  194 

Apr 

34 

0 

0  34 

May 

0 

0 

0  0 

June 

0 

0 

0  0 

July 

0 

0 

0  0 

Aug 

0 

0 

0  0 

Sept 

0 

0 

0  0 

Oct 

26 

0 

0  26 

Nov 

189 

0 

0  189 

Dec 

411 

0 

0  411 

Tot. 

1,673 

0 

0  1,673 

******************Ht**********************************’^***  *************** 

TABLE  2. 

MONTHLY  TOTALS 

Effective 

Charges 

Energy 

Rate 

Month 

($) 

(MBTU) 

($/MBTU) 

i  Jan 

470 

63 

7.43000 

Feb 

349 

47 

7.43000 

Mar 

194 

26 

7.43000 

Apr 

34 

5 

7.43000 

May 

0 

0 

7.43000 

June 

0 

0 

7.43000 

July 

0 

0 

7.43000 

Aug 

0 

0 

7.43000 

Sept 

0 

0 

7.43000 

Oct 

26 

3 

7.43000 

Nov 

189 

25 

7.43000 

Dec 

411 

55 

7.43000 

Tot. 

1,673 

225 

7.43000 

***********.********.*..****.******************************************* 
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FUEL  OIL  COSTS 

Building  ;  #901  OIL  -  ENERGY  ($)  08-29-91 
Site  ;  Fort  Belvoir,  Virginia  6100190202 
Prepared  By  :  E  A  C,  PC  BURKE,  VA. 

Carrier  Hourly  Analysis  Program  Page  1  of  1 
**********************<>********************★****★*********************** 
TABLE  1.  MONTHLY  COMPONENT  CHARGES  (Dollars) 


Energy 

Fixed 

Total 

Month 

Charges  Charges  Taxes 

Charges 

Jan 

618 

0  0 

618 

Feb 

465 

0  0 

465 

Mar 

268 

0  0 

268 

Apr 

51 

0  0 

51 

May 

0 

0  0 

0 

June 

0 

0  0 

0 

July 

0 

0  0 

0 

Aug 

0 

0  0 

0 

Sept 

0 

0  0 

0 

Oct 

37 

0  0 

37 

Nov 

254 

0  0 

254 

Dec 

541 

0  0 

541 

Tot, 

2,235 

0  0 

2,235 

*★★*★★*****★******★**★*★★******★*****************★**★*************★*★★★* 

TABLE  2. 

MONTHLY  TOTALS 

Effective 

Charges 

Energy 

Rate 

Month 

{$) 

(MBTU) 

($/MBTU) 

Jan 

618 

83 

7.43000 

Feb 

465 

63 

7.43000 

Mar 

268 

36 

7.43000 

Apr 

51 

7 

7.43000 

May 

0 

0 

7.43000 

June 

0 

0 

7.43000 

July 

0 

0 

7.43000 

Aug 

0 

0 

7.43000 

Sept 

0 

0 

7.43000 

Oct 

37 

5 

7.43000 

Nov 

254 

34 

7.43000 

Dec 

541 

73 

7.43000 

Tot. 

2,235 

301 

7.43000 

52. 


08-29--91 

6100190202 


FUEL  OIL  COSTS 

Building  :  #914  OIL  -  ENERGY  ($) 

Site  :  Fort  Belvoir,  Virginia 
Prepared  By  :  E  A  C,  PC  BURKE,  VA. 

Carrier  Hourly  Analysis  Program  Page  1  of  1 

TABLE  1.  MONTHLY  COMPONENT  CHARGES  (Dollars) 


Month 

Energy 

Charges 

Fixed 

Charges 

Taxes 

Total 

charges 

Jan 

898 

0 

0 

898 

Feb 

666 

0 

0 

666 

Mar 

368 

0 

0 

368 

Apr 

64 

0 

0 

64 

May 

0 

0 

0 

0 

June 

0 

0 

0 

0 

July 

0 

0 

0 

0 

Aug 

0 

0 

0 

0 

Sept 

0 

0 

0 

0 

Oct 

49 

0 

0 

49 

Nov 

364 

0 

0 

364 

Dec 

786 

0 

0 

786 

Tot. 

3,194 

0 

0 

3,194 

******** ♦★^k********^************************************************^*** 


TABLE  2.  MONTHLY  TOTALS 


Effective 


Month 

Charges 

($) 

Energy 

(MBTU) 

Rate 

($/MBTU) 

Jan 

898 

121 

7.43000 

Feb 

666 

90 

7.43000 

Mar 

368 

49 

7.43000 

Apr 

64 

9 

7.43000 

May 

0 

0 

7.43000 

June 

0 

0 

7.43000 

July 

0 

0 

7.43000 

Aug 

0 

0 

7.43000 

Sept 

0 

0 

7.43000 

Oct 

49 

7 

7.43000 

Nov 

364 

49 

7.43000 

Dec 

786 

106 

7.43000 

Tot. 

3,194 

430 

7.43000 

************************************************************************ 
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FUEL  OIL  COSTS 

Building  :  #922  OIL  -  ENERGY  ($)  08-29-91 
Site  :  Fort  Belvoir,  Virginia  6100190202 
Prepared  By  ;  E  A  C,  PC  BURKE,  VA. 

Carrier  Hourly  Analysis  Program  Page  1  of  1 
♦**★★♦★*★*****★★♦****♦★★★*******★★********♦***************♦************* 
TABLE  1.  MONTHLY  COMPONENT  CHARGES  (Dollars) 


Month 

Energy 

Charges 

Fixed 

Charges 

Taxes 

Total 

Charges 

Jan 

795 

0 

0 

795 

Feb 

587 

0 

0 

587 

Mar 

320 

0 

0 

320 

Apr 

53 

0 

0 

53 

May 

0 

0 

0 

0 

June 

0 

0 

0 

0 

July 

0 

0 

0 

0 

Aug 

0 

0 

0 

0 

Sept 

0 

0 

0 

0 

Oct 

42 

0 

0 

42 

Nov 

321 

0 

0 

321 

Dec 

697 

0 

0 

697 

Tot. 

2,815 

0 

0 

2,815 

TABLE  2.  MONTHLY  TOTALS 


Month 

Charges 

{$) 

Energy 

(MBTU) 

Effective 

Rate 

($/MBTU) 

Jan 

795 

107 

7.43000 

Feb  • 

587 

79 

7.43000 

Mar 

320 

43 

7.43000 

Apr 

53 

7 

7.43000 

May 

0 

0 

7.43000 

June 

0 

0 

7.43000 

July 

0 

0 

7.43000 

Aug 

0 

0 

7.43000 

Sept 

0 

0 

7.43000 

Oct 

42 

6 

7.43000 

Nov 

321 

43 

7.43000 

Dec 

697 

94 

7.43000 

Tot. 

2,815 

379 

7.43000 

900  AREA  (DOGUE  CREEKS 


Fuel  Conversion: 

Description  -  Existing  oil-fired  furnaces  used  for  heating  and  electric  water  heaters  are 
proposed  to  be  replaced  by  gas-fired  boilers  and  water  heaters  respectively. 

Energy  Saved  =  -23  MBTU/year 

Cost  =  $205,446  (incl.  SIOH) 


FORT  BELVOIR  DOGUE  CREEK  HOUSING  AREA 


CONSOLIDATION  OF  OTHER  COSTS 


ONE  TIME 

REPLAC. COSTS 

MAINT. 

ONE  TIME 

REPLAC.  COSTS 

MAI NT.  COST 

$  PER 

BUILDING 

COSTS 

S 

TYP.BLDG 

No. 

PER  BLDG 

ELEC.  WH 

GAS  UH 

S 

ELEC.  UH 

GAS  WH 

900 

28 

50 

2850 

-3236 

1400 

79800 

-90608 

901 

7 

60 

3420 

-3883 

420 

23940 

-27181 

9U 

8 

90 

5130 

-5825 

720 

41040 

-46600 

922 

2 

80 

4560 

-5178 

160 

9120 

-10356 

TOTAL 

45 

2700 

153900 

-174745 

[Engineering 

Applications 

(Consultants 


A  Professional 
Corporation 


9004-B  Crownwood  Ct. 
Burke,  Virginia  22015-1630 
(703)  978-0923 


ENGINEERING  ANALYSIS 


Pr o j ect ;  ESQS,  FORT  BELVOIR,  VIRGINIA _ Date :  August  29.  1991 

Contract  Not  DACA  31-89-C-0198 _ EAC  Project  No.  89034,01 


FUEL  CONVERSION  COST  ANALYSIS 

POGUE  CREEK  VILLAGE  -  BUILDING  900  (28  buildings) 

For  evaluating  conversion  to  gas.  It  Is  assumed  that  the  project  can  be 
Implemented  In  conjunction  with  the  Norfolk  District  Corps  of  Engineers  Project 
24566,  design  for  which  Is  under  way.  As  such,  only  Incremental  costs  have 
been  considered. 


Proposed  conversion 

Estimated  cost  of  gas-fired  furnace 
Estimated  cost  of  gas-fired  water  heater 
Total  cost  of  conversion  now 


=  $  5,556 
=  $  3,236 
=  $  8,792 


Existing  systems 

Estimated  cost  of  oil-fired  furnace 
(under  an  on-going  contract) 

Estimated  cost  of  electric  water  heater 

Total  cost  of  replacement  now 


=  $  4,820 

=  $  2,850 
=  $  7,670 


Incemental  cost  now 

Total  incremental  cost 

Water  heater  replacement  costs 
Gas-fired  waterheaters 
Electric  water  heaters 


=  $  8,792-: 
=  $1,122  X 

*=  $3,236  X 
«  $2,850  X 


;  7,670 
28  (bldg) 

28 

28 


=  $  lrl22 
=  $31,416 

=  $90,608 
=  $79,800 
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CONSTRUCTION  COST  ESTIMATE 


^Project:  Energy  Savings  Opportunity  Survey 

Location:  Building  900 

Dogue  Creek  Village 
Fort  Belvoir,  VA 


Engineering  Applications  Consultants 


Alternative  1:  Oil  furnaces 

Electric  water  heaters 


Oil  furnaces: 


QUANTITY 

LABOR 

MATERIAL 

TOTAL 

ITEM 

Number  Unit 

Per  unit 

Total 

Per 

unit 

Total 

COST 

Install  oil  furnaces 

5  each 

$97 

$485 

$650 

$3,250 

$3,735 

SUB-TOTAL: 

$485 

$3,250 

$3,735 

Labor  Markup:  21% 

$102 

— 

$102 

k  axes:  4.5% 

— 

$146 

$146 

(sub-total  : 

$587 

$3,396 

$3,983 

Overhead:  10% 

$59 

$340 

$398 

SUB-TOTAL: 

$646 

$3,736 

$4,381 

Profit:  10% 

$65 

$374 

$438 

TOTAL: 

$710 

$4,109 

$4,820 

Electric  water  heaters: 

QUANTITY 

LABOR 

MATERIAL 

TOTAL 

ITEM 

Number  Unit 

Per  unit 

Total 

Per 

unit 

Total 

COST 

Install  electric  water  heater 

5  each 

$195 

$975 

$225 

$1,125 

$2,100 

SUB-TOTAL: 

$975 

$1,125 

$2,100 

Labor  Markup:  21% 

$205 

— 

$205 

Taxes:  4*5% 

— 

$51 

$51 

SUB-TOTAL: 

$1,180 

$1,176 

$2,355 

Overhead:  10% 

$118 

$118 

$236 

SUB-TOTAL: 

$1,298 

$1,293 

$2,591 

Profit:  10% 

$130 

$129 

$259 

TOTAL: 


$1/427 


$1,423 


$2,850 


CONSTRUCTION  COST  ESTIMATE 


project: 


Energy  Savings  Opportunity  Survey 


Location:  Building  900 

Dogue  Creek  Village 
Fort  Belvoir,  VA 


By: 


Engineering  Applications  Consultants 


Alternative  2:  Gas  furnaces 

Gas  water  heaters 


Gas  furnaces: 


QUANTITY 

LABOR 

MATERIAL 

TOTAL 

ITEM 

Number 

Unit 

Per  unit  Total 

Per  unit  Total 

COST 

Install  gas  furnaces 

5 

each 

$90  $450 

$540  $2,700 

$3,150 

Remove  oil  tanks 

1 

each 

$1,000  $1,000 

$15  $15 

$1,015 

SUB-TOTAL: 

$1,450 

$2,715 

$4,165 

Labor  Markup:  21% 

$305 

— 

$305 

^axes:  4.5% 

— 

$122 

$122 

iuB-TOTAL: 

$1,755 

$2,837 

$4,592 

Overhead:  10% 

$175 

$284 

$459 

SUB-TOTAL: 

$1,930 

$3,121 

$5,051 

Profit:  10% 

$193 

$312 

$505 

TOTAL: 

$2,123 

$3,433 

$5,556 

Gas  water  heaters: 

QUANTITY 

LABOR 

MATERIAL 

TOTAL 

ITEM 

Number 

Unit 

Per  unit 

Total 

Per  unit  Total 

COST 

Install  gas  water  heaters 

5 

each 

$265 

$1,325 

$205  $1,025 

$2,350 

SUB-TOTAL: 

$1,325 

$1,025 

$2,350 

Labor  Markup:  21% 

$278 

— 

$278 

Taxes:  4.5% 

— 

$46 

$46 

SUB-TOTAL: 

$1,603 

$1,071 

$2,674 

Overhead:  10% 

$160 

$107 

$267 

SUB-TOTAL: 

$1,764 

$1,178 

$2,942 

Profit:  10% 

$176 

$118 

$294 

TOTAL; 

$1,940 

$1,296 

$3,236 

TOTAL 


[Engineering 

^Applications 

(Consultants 

9004-B  Crownwood  Ct. 

A  Professional  Burke,  Virginia  22015-1630 

Corporation  (703)  978-0923 

- - EfJGlNEERrWG  AWALVSl^ - 


Project:  ESOS.  FORT  BELVOIR.  VIRGINIA _ Date:  August  29,  1991 

Contract  No:  DACA  31-89-C-0198 _ EAC  Project  No>  89034>01 


FUEL  CONVERSION  COST  ANALYSIS 

POGUE  CREEK  VILLAGE  -  BUILDING  901  (7  buildings) 

For  evaluating  conversion  to  gas,  It  is  assumed  that  the  project  can  be 
implemented  in  conjunction  with  the  Norfolk  District  Corps  of  Engineers  Project 
24566,  design  for  which  is  under  way.  As  such,  only  incremental  costs  have 
been  considered. 


Proposed  conversion 

Estimated  cost  of  gas-fired  furnace 
Estimated  cost  of  gas-fired  water  heater 
Total  cost  of  conversion  now 


*  $  6,370 
=  $  3,883 
=  $10,253 


Existing  systems 

Estimated  cost  of  oil-fired  furnace 
(under  an  on-going  contract) 

Estimated  cost  of  electric  water  heater 

Total  cost  of  replacement  now 


=  $  5,783 

=  $  3,420 
=  $  9,203 


Incemental  cost  now 

Total  incremental  cost 

Water  heater  replacement  costs 
Gas-fired  waterheaters 
Electric  water  heaters 


=  $10,253-$  9,203  =  $  1,050 

=  $1,050  X  7  (bldg)  =  $7,350 


=  $3,883  X  7 
=  $3,420  X  7 


=  $27,181 
=  $23,940 


Co 


CONSTRUCTION  COST  ESTIMATE 


^/reject:  Energy  Savings  Opportunity  Survey 

Location;  Building  901 

Dogue  Creek  Village 
Fort  Bel voir,  VA 


Engineering  Applications  Consultants 


Alternative  1:  Oil  furnaces 

Electric  water  heaters 


Oil  furnaces: 


QUANTITY 

LABOR 

MATERIAL 

TOTAL 

ITEM 

Number  Unit 

Per  unit 

Total 

Per 

unit 

Total 

COST 

Install  oil  furnaces 

6  each 

$97 

$582 

$650 

$3,900 

$4,482 

SUB-TOTAL; 

$582 

$3,900 

$4,482 

Labor  Markup:  21% 

$122 

— 

$122 

Taxes:  4.5% 

— 

$176 

$176 

UB-TOTAL: 

$704 

$4,076 

$4,780 

jbverhead :  10% 

$70 

$408 

$478 

SUB-TOTAL: 

$775 

$4,483 

$5,258 

Profit:  10% 

$77 

$448 

$526 

TOTAL: 

$852 

$4,931 

$5,783 

Electric  water  heaters: 

QUANTITY 

LABOR 

MATERIAL 

TOTAL 

ITEM 

Number  Unit 

Per  unit 

Total 

Per 

unit 

Total 

COST 

Install  electric  water  heater 

6  each 

$195 

$1,170 

$225 

$1,350 

$2,520 

SUB-TOTAL: 

$1,170 

$1,350 

$2,520 

Labor  Markup:  21% 

$246 

— 

$246 

Taxes:  4.5% 

— 

$61 

$61 

SUB-TOTAL: 

$1,416 

$1,411 

$2,826 

Overhead:  10% 

$142 

$141 

$283 

SUB-TOTAL: 

$1,557 

$1,552 

$3,109 

Profit:  10% 

$156 

$155 

$311 

TOTAL: 


$1,713 


$1,707 


$3,420 


CONSTRUCTION  COST  ESTIMATE 


reject; 


Energy  Savings  Opportunity  Survey 


Location:  Building  901 

Dogue  Creek  Village 
Fort  Belvoir,  VA 


By: 


Engineering  Applications  Consultants 


Alternative  2:  Gas  furnaces 

Gas  water  heaters 


Gas  furnaces: 


QUANTITY 

ITEM  Number  Unit 


Install  gas  furnaces  6  each 

Remove  oil  tanks  1  each 


SUB-TOTAL: 

Labor  Markup:  21% 
axes:  4*5% 

UB-TOTAL: 

Overhead:  10% 

SUB-TOTAL: 

Profit:  10% 

TOTAL: 

Gas  water  heaters: 

QUANTITY 

ITEM  Number  Unit 


Install  gas  water  heaters  6  each 


SUB-TOTAL: 

Labor  Markup:  21% 
Taxes:  4*5% 
SUB-TOTAL: 
Overhead:  10% 
SUB-TOTAL: 

Profit:  10% 


LABOR 

MATERIAL 

TOTAL 

Per  unit  Total 

Per  unit 

Total 

COST 

$90  $540 

$540  $3 

to 

o 

$3,780 

$1,000  $1,000 

$15 

$15 

$1,015 

$1,540 

$3,255 

$4,795 

$323 

— 

$323 

— 

$146 

$146 

$1,863 

$3,401 

$5,265 

$186 

$340 

$526 

$2,050 

$3,742 

$5,791 

$205 

$374 

$579 

$2,255 

$4,116 

$6,370 

LABOR 

MATERIAL 

TOTAL 

Per  unit 

Total 

Per  unit  -Total 

COST 

$265 

$1,590 

$205  $1,230 

$2,820 

$1,590 

$1,230 

$2,820 

$334 

— 

$334 

— 

$55 

$55 

$1,924 

$1,285 

$3,209 

$192 

$129 

$321 

$2,116 

$1,414 

$3,530 

$212 

$141 

$353 

$2,328 

$1,555 

$3,883 

TOTAL 


[Engineering 

Applications 

(Consultants 

9004-B  Crownwood  Ct. 

A  Professional  Burke,  Virginia  22015-1630 

Corporation  (703)  978-0923 

- - - EWUiWEEKiWG  ANALTgTg - 


Pro j ect :  ESOS,  FORT  BELVOIR>  VIRGINIA _ ^Dat e :  August  29.  1991 

Contract  No:  DACA  31-89-C-0198 _ EAC  Project  No>  89034>01 


FUEL  CONVERSION  COST  ANALYSIS 

POGUE  CREEK  VILLAGE  -  BUILDING  914  (8  buildings) 

For  evaluating  conversion  to  gas,  It  Is  assumed  that  the  project  can  be 
Implemented  In  conjunction  vlth  the  Norfolk  District  Corps  of  Engineers  Project 
24566,  design  for  which  Is  under  way.  As  such,  only  Incremental  costs  have 
been  considered. 


Proposed  conversion 

Estimated  cost  of  gas-fired  furnace 
Estimated  cost  of  gas-fired  water  heater 
Total  cost  of  conversion  now 


=  $  8,814 
=  $  5,825 
=  $14,639 


Existing  systems 

Estimated  cost  of  oil-fired  furnace 
(under  an  on-going  contract) 

Estimated  cost  of  electric  water  heater 

Total  cost  of  replacement  now 


=  $  8,675 

=  $  5,130 
=  $13,805 


Incemental  cost  now 

Total  incremental  cost 

Water  heater  replacement  costs 
Gas-fired  waterheaters 
Electric  water  heaters 


=  $14,639-$13,805  =  $  834 

=  $834  X  8  (bldg)  =  $  6,672 


*  $5,825  X  8 
=  $5,130  X  8 


»  $46,600 
=  $41,040 


is 


CONSTRUCTION  COST  ESTIMATE 


reject 


Location: 


Energy  Savings  Opportunity  Survey 

Building  914 
Dogue  Creek  Village 
Fort  Belvoir,  VA 


By: 


Engineering  Applications  Consultants 


Alternative  1 :  Oil  furnaces 

Electric  water  heaters 


Oil  furnaces: 


QUANTITY 

ITEM  Number  Unit 


Install  oil  furnaces  9  each 


SUB-TOTAL: 

Labor  Markup:  21% 
'^axes:  4.5% 
JB-TOTAL: 
verhead:  10% 
SUB-TOTAL: 

Profit:  10% 

TOTAL: 


LABOR 

MATERIAL 

TOTAL 

Per  unit 

Total 

Per  unit 

Total 

COST 

$97 

$873 

$650 

$5,850 

$6,723 

$873 

$5,850 

$6,723 

$183 

— 

$183 

— 

$263 

$263 

$1,056 

$6,113 

$7,170 

$106 

$611 

$717 

$1,162 

$6,725 

$7,887 

$116 

$672 

$789 

$1,278 

$7,397 

$8,675 

Electric  water  heaters: 


ITEM 


Install  electric  water  heater 


SUB-TOTAL: 

Labor  Markup:  21% 
Taxes:  4*5% 
SUB-TOTAL: 
Overhead:  10% 
SUB-TOTAL: 

Profit:  10% 


QUANTITY 

LABOR 

MATERIAL 

TOTAL 

Number  Unit 

Per  unit  Total 

Per  unit 

Total 

COST 

9  each 

$195  $1,755 

$225 

$2,025 

$3,780 

$1,755 

$2,025 

$3,780 

$369 

— 

$369 

— 

$91 

$91 

$2,124 

$2,116 

$4,240 

$212 

$212 

$424 

$2,336 

$2,328 

$4,664 

$234 

$233 

$466 

$2,569 

$2,561 

$5,130 

TOTAL 


CONSTRUCTION  COST  ESTIMATE 


^'reject: 


Energy  Savings  Opportunity  Survey 


Location:  Building  914 

Dogue  Creek  Village 
Fort  Bel voir,  VA 


By: 


Engineering  Applications  Consultants 


Alternative  2:  Gas  furnaces 

Gas  water  heaters 


Gas  furnaces: 


QUANTITY 

ITEM  Number  Unit 


Install  gas  furnaces  9  each 

Remove  oil  tanks  1  each 


SUB-TOTAL: 
abor  Markup:  21% 
ixes:  4*5% 

UB-TOTAL: 

Overhead:  10% 

SUB-TOTAL: 

Profit:  10% 

TOTAL: 

Gas  water  heaters: 

QUANTITY 

ITEM  Number  Unit 


Install  gas  water  heaters  9  each 


SUB-TOTAL: 

Labor  Markup:  21% 
Taxes:  4*5% 
SUB-TOTAL: 
Overhead:  10% 
SUB-TOTAL: 

Profit:  10% 

TOTAL: 


LABOR 

MATERIAL 

TOTAL 

Per  unit  Total 

Per  unit 

Total 

COST 

$90  $810 

$540  $4 

o 

VO 

00 

$5,670 

$1,000  $1,000 

$15 

$15 

$1,015 

$1,810 

$4,875 

$6,665 

$380 

— 

$380 

— 

$219 

$219 

$2,190 

$5,094 

$7,284 

$219 

$509 

$728 

$2,409 

$5,604 

$8,013 

$241 

$560 

$801 

$2,650 

$6,164 

$8,814 

LABOR 

Per  unit  Total 

MATERIAL 

Per  unit  Total 

TOTAL 

COST 

$265  $2,385 

$205  $1,845 

$4,230 

$2,385 

$1,845 

$4,230 

$501 

— 

$501 

— 

$83 

$83 

$2,886 

$1,928 

$4,814 

$289 

$193 

$481 

$3,174 

$2,121 

$5,295 

$317 

$212 

$530 

$3,492 

$2,333 

$5,825 

Engineering 


AiPPlications 
onsultants 


A  Professional 
Corporation 


9004-B  Crownwood  Ct. 
Burke,  Virginia  22015-1630 
(703)  978-0923 

ENGINEERING  AHAL7SIS - - 


Pro j ect ;  ESOS.  FORT  BELVOIR.  VIRGINIA _ Date :  August  29.  1991 

Contract  No;  DACA  31-89-C-0198 _ EAC  Project  No,  89034.01 


FUEL  CONVERSION  COST  ANALYSIS 

POGUE  CREEK  VILLAGE  -  BUILDING  922  (2  buildings) 

For  evaluating  conversion  to  gas,  it  is  assumed  that  the  project  can  be 
implemented  in  conjunction  with  the  Norfolk  District  Corps  of  Engineers  Project 
2456$,  design  for  which  is  under  way.  As  such,  only  incremental  costs  have 
been  considered. 


Proposed  conversion 

Estimated  cost  of  gas-fired  furnace 
Estimated  cost  of  gas-fired  water  heater 
Total  cost  of  conversion  now 


*  $  8,000 
*  $  5,178 
=  $13,178 


Existing  systems 

Estimated  cost  of  oil-fired  furnace 
(under  an  on-going  contract) 

Estimated  cost  of  electric  water  heater 

Total  cost  of  replacement  now 


=  $  7,711 

^  $  4,560 
=  $12,271 


Incemental  cost  now 

Total  incremental  cost 

Water  heater  replacement  costs 


=  $13,178-$12,271  =  $  907 

=  $907  X  2  (bldg)  =  $  1,814 


Gas-fired  water heaters 
Electric  water  heaters 


=  $5,178  X  2 
=  $4,560  X  2 


=  $10,356 
==  $  9,120 


CONSTRUCTION  COST  ESTIMATE 


reject: 


Energy  Savings  Opportunity  Survey 


Location:  Building  922 

Dogue  Creek  Village 
Fort  Belvoir,  VA 


By: 


Engineering  Applications  Consultants 


Alternative  1:  Oil  furnaces 

Electric  water  heaters 


Oil  furnaces: 


QUANTITY  LABOR  MATERIAL  TOTAL 


ITEM 

Number 

Unit 

Per  unit 

Total 

Per  unit 

Total 

COST 

Install  oil  furnaces 

8 

each 

$97 

$776 

$650 

$5,200 

$5,976 

SUB-TOTAL: 

$776 

$5,200 

$5,976 

Labor  Markup:  21% 

$163 

— 

$163 

^ixes:  4.5% 

— 

$234 

$234 

luB-TOTAL: 

$939 

$5,434 

$6,373 

Overhead;  10% 

$94 

$543 

$637 

SUB-TOTAL: 

$1,033 

$5,977 

$7,010 

Profit:  10% 

$103 

$598 

$701 

TOTAL: 

$1,136 

$6,575 

$7,711 

Electric  water  heaters: 

QUANTITY 

LABOR 

MATERIAL 

TOTAL 

ITEM 

Number 

Unit 

Per  unit 

Total 

Per  unit 

Total 

COST 

Install  electric  water  heater 

8 

each 

$195 

$1,560 

$225 

$1,800 

$3,360 

SUB-TOTAL: 

$1,560 

$1,800 

$3,360 

Labor  Markup:  21% 

$328 

— 

$328 

Taxes:  4*5% 

— 

$81 

$81 

SUB-TOTAL: 

$1,888 

$1,881 

$3,769 

Overhead:  10% 

$189 

$188 

$377 

SUB-TOTAL: 

$2,076 

$2,069 

$4,145 

Profit:  10% 

$208 

$207 

$415 

TOTAL: 

$2,284 

$2,276 

$4,560 

TOTAL 


CONSTRUCTION  COST  ESTIMATE 


reject: 


Location: 


Energy  Savings  Opportunity  Survey 

Building  922 
Dogue  Creek  Village 
Fort  Belvoir,  VA 


By: 


Engineering  Applications  Consultants 


Alternative  2:  Gas  furnaces 

Gas  water  heaters 


Gas  furnaces: 


ITEM 

QUANTITY 
Number  Unit 

LABOR 

Per  unit  Total 

MATERIAL 

Per  unit  Total 

TOTAL 

COST 

Install  gas  furnaces 

8 

each 

$90 

$720 

$540 

$4,320 

$5,040 

Remove  oil  tanks 

1 

each 

$1,000 

$1,000 

$15 

$15 

$1,015 

SUB-TOTAL: 

$1,720 

$4,335 

$6,055 

Labor  Markup:  21% 

$361 

— 

$361 

.axes:  4.5% 

— 

$195 

$195 

^UB-TOTAL: 

$2,081 

$4,530 

$6,611 

Overhead:  10% 

$208 

$453 

$661 

SUB-TOTAL: 

$2,289 

$4,983 

$7,272 

Profit:  10% 

$229 

$498 

$727 

TOTAL: 

$2,518 

$5,481 

$8,000 

Gas  water  heaters: 


ITEM 

QUANTITY 
Number  Unit 

LABOR 

Per  unit  Total 

MATERIAL 

Per  unit  -Total 

TOTAL 

COST 

Install  gas  water  heaters 

8  each 

$265  $2,120 

$205  $1,640 

$3,760 

SUB-TOTAL: 

$2,120 

$1,640 

$3,760 

Labor  Markup:  21% 

$445 

— 

$445 

Taxes:  4*5% 

— 

$74 

$74 

SUB-TOTAL: 

$2,565 

$1,714 

$4,279 

Overhead:  10% 

$257 

$171 

$428 

SUB-TOTAL: 

$2,822 

$1,885 

$4,707 

Profit:  10% 

$282 

$189 

$471 

TOTAL: 

$3,104 

$2,074 

$5,178 

TOTAL 
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[Engineering 

Applications 


(T^ 


onsultants 


A  Professional 
Corporation 


9004-B  Crownwood  Ct. 
Burke,  Virginia  22015-1630 
(703)  978-0923 

EWCTWEERIWG  ANALYSTS - 


Project:  ESOS.  FORT  BELVOIR.  VIRGINIA _ Date:  August  29,  1991 

Contract  No:  DACA  31-89-C-0198 _ ^EAC  Project  No.  89034.01 

FUEL  CONVERSION  COST  ANALYSIS 

POGUE  CREEK  VILLAGE  -  SUMMARY  OF  INCREMENTAL  COSTS 


Typical  Building  900  (28  buildings) 

Typical  building  901  (  7  buildings) 

Typical  building  914  (  8  buildings) 

Typical  building  922  (  2  buildings) 

Cost  to  Govt,  for  curb-to-building 
gas  lines 


Total  -  Cost  of  fuel  conversion 


$  31,416 
$  7,350 
$  6,672 
$  1,814 
$147,484 

$194,736 


Replacement  costs  of  water  heaters: 


Gas-fired 

Electric 

Typical  Building 

900 

$ 

90,608 

$  79,800 

Typical  building 

901 

$ 

27,181 

$  23,940 

Typical  building 

914 

$ 

46,600 

$  41,040 

Typical  building 

922 

$ 

10,356 

$  9,120 

TOTAL 

$174,745 

$153,900 

7o 


rORT  BELVOIR  DOGUE  CREEK  BOUSING  AREA 


CONSTRUCTION  COSTS  AND  ENERGY  SAVINGS  CONSOLIDATION 

SAVINGS,  PER  BUILDING  TOTAL  SAVINGS 


TYP.BLDG 

No. 

ELEC. 

OIL 

GAS 

ELEC. 

OIL 

GAS 

MBTU 

MBTU 

MBTU 

MBTU 

MBTU 

MBTU 

900 

28 

68 

225 

-294 

1904 

6300 

-8232 

901 

7 

82 

301 

-382 

574 

2107 

-2674 

914 

8 

123 

430 

-553 

984 

3440 

-4424 

922 

2 

109 

379 

-489 

218 

758 

-978 

TOTAL 

45 

3680 

12605 

-16308 

71 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 


OCATION:  FORT  BEL VOIR 


REGION  NO. 


PROJECT  TITLE:  VWVPr.Y  QAVTNr.c;  nPPnPTTTMTTV  QITPVVV _ 

DISCRETE  PORTION  NAME  OoqUE.  C.g€lXl  -  It-  TO  GAS 


PROJECT  numberPACA-31-89-C-0198 

_  FISCAL  YR.  199 _ 

C.OKiVges>OK) _ 


ANALYSIS  DATE  Augus<-  I 

1. 


ECONOMIC  LIFE 


IS 


YEARS  PREPARED  BY  EAC 


INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SIOH 

C.  DESIGN  COST 

D.  SALVAGE  VALUE 

E.  TOTAL  INVESTMENT  (lA  4  IB  1C  -  ID) 


S  m 

to. 

Ir  6  8^ 


9. 

9. 

-  $. 


s  ZI7  l3>o 


ENERGY  SAVINGS  (+)  /  COST  (-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  AND  DISCOTOITED  SAVINGS 


COST 


FUEL 


A. 

ELEC 

-IS- 

^5  - 

B. 

DXST 

5_ 

143 

C, 

RESID 

$_ 

_L 

2). 

NG 

$_ 

__1 

.33  __ 

£. 

COAL 

SAVINGS 

MBTU/YRf2t 

3<^2C> 


ANNUAL  9 
SAVINGS 


DISCOUNT 
FACTOR  (i'i 

//.// 


DISCOUNTED 

SAVINGS 

S  737  ^7/ 


iz  eos" 

$  ‘?3.^  sr5'_ 

(4.26 

S;33S-  S2.0 

$ 

s 

—  3.02 

9~S^  ^2  2l 

(4. 45“ 

S-(^2SC.023 

s 

$ . . 

F .  TOTAL 


4. 

5. 

6. 


-23 


NONENERGY  SAVINGS  (+)  /  COST  (-) 


s  8(7  46 g 


A.  .  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  (3A  Z  3A1) 

B.  NONRECURRING  SAVINGS  (•!-)  /  COST  (•>) 


MA-IOT. 

to-^q 


s  "2,700 


s  2  8 


ITEM 

SAVINGS  (>)•) 
COST  (-)(!) 

YEAR  OF 
OCCUR. (2^ 

DISCOUNT 

FACT0R(3> 

DISCOUNTED  SAV> 
IMGS(-(->  C0STf-W4) 

ri^eLGc  luH 

S  153.,  *^00 

lo 

0.63 

s  96,  957 

(2)  _  _ 

S  _ 

S  -  II  0,  0?‘f 

r3^C5AS  K/H 

(o 

9 

(4)  TOTAL 

S  -.20. 

s  I 


C,  TOTAL  NONENERGY  DISCOUNTED  SAVINGS (•>■) /COST (-)  (3A2-)-3Bd4) 

D.  PROJECT  NONENERGY  QUALIFICATION  TEST 

(1)  25%  MAX  NONENERGY  CALC  (2F5  x  .33)  S  2  6  9, 

a.  IF  3D1  IS  >  OR  >  3C  60  TO  ITEM  4 

b.  IF  3D1  IS  <  3C  CALC  SIR  =  (2F5-<-3Dl)  -  IE  =  _ 

e.  IF  3D1  IS  e  >  1  60  TO  ITEM  4 

D.  IF  3D1  IS  <  1  PROJECT  DOES  MOT  QUALIFY 

FIRST  YEAR  DOLLAR  SAVINGS  2F3  3A  (3Bld  r  YEARS  ECONOMIC  LIFE) 

TOTAL  MET  DISCOUNTED  SAVINGS  (2F5-i-3C) 

DISCOUNTED  SAVINGS  RATION  (IF  <  1  PROJECT  DOES  NOT  QUALIFY)  (SIR)  =  (5-lE)  =  4- 

P*-v»Ia«4l  PefeioJJ  =  2.^yeAfs 


S 


BUILDINGS  2600  TO  2787 
WOODLAWN  VILLAGE 
(TYPICALS) 


2600  AREA  fWOODLAWN  VILLAGE) 


Fuel  Conversion: 

Description  -  Existing  heat  pumps  and  electric  water  heaters  are  proposed  to  be  replaced  by 
gas-fired  boilers  and  water  heaters  respectively. 

Energy  Saved  =  -9,391  MBTU/year 

Cost  =  $1,864,793  (incl.  SIOH) 

SIR  =  0.72 
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DESIGN  PARAMETERS,  SHGs 

Location  :  Washington,  Dist*  of  Columbia  05-01-91 

Prepared  By  :  E  A  C  6100190202 

Carrier  Hourly  Analysis  Program  Page  1  of  1 

★★★♦★★★★★****************************************************^*********** 

DESIGN  WEATHER  PARAMETERS 


City  Name . :  Washington 

Location . :  Dist.  of  Columbia 

Latitude . :  38*9  deg 

Elevation . :  14*0  ft 

Summer  Design  Dry  Bulb  Temp . ;  92.0  F 

Summer  Design  Wet  Bulb  Temp . :  75.0  F 

Daily  Temperature  Range . :  19.0  F 

Winter  Design  Dry  Bulb  Temp . :  17.0  F 

Atmospheric  Clearness  Number . :  1.00 


TABLE  1.  MAXIMUM  SOLAR  HEAT  GAINS  -  AVERAGE  DAYS 

(BTU/hr/sqft) 


Month  1 

NE 

E 

SE 

S 

SW 

W 

NW 

N 

Hor 

Jan 

24.1 

62.5 

99.8 

113.0 

99.8 

62.5 

24.1 

24.1 

80.1 

Feb 

31.7 

75.8 

107.6 

116.0 

107.6 

75.8 

31.7 

31.7 

107.4 

Mar 

40.7 

87.6 

108.1 

109.4 

108.1 

87.6 

40.7 

40.7 

136.8 

Apr 

59.9 

97.7 

105.1 

98.3 

105.1 

97.7 

59.9 

49.1 

164.1 

May 

74.6 

103.1 

99.0 

85.1 

99.0 

103.1 

74.6 

54.8 

181.4 

Jun 

84.8 

109.2 

98.1 

80.2 

98.1 

109.2 

84.8 

57.8 

194.7 

Jul 

80.3 

106.6 

98.8 

82.5 

98.8 

106.6 

80.3 

56.3 

188.8 

Aug 

69.0 

104.3 

106.5 

95.6 

106.5 

104.3 

69.0 

52.0 

177.3 

Sep 

52.3 

99.9 

115.9 

113.0 

115.9 

99.9 

52.3 

45.2 

158.0 

Oct 

36.2 

89.3 

119.5 

125.0 

119.5 

89.3 

36.2 

36.2 

128.3 

Nov 

26.5 

67.8 

104.1 

116.0 

104.1 

67.8 

26.5 

26.5 

89.6 

Dec 

21.3 

54.3 

90.1 

103.8 

90.1 

54.3 

21.3 

21.3 

68.5 

TABLE  2. 

MAXIMUM 

SOLAR  HEAT  GAINS  -  DESIGN  DAYS 
(BTU/hr/sqft) 

Month 

NE 

E 

SE 

S 

SW 

W 

NW 

N 

Hor 

Jan 

20.1 

157.3 

243.1 

254.0 

243.1 

157.3 

20.1 

20.1 

139.2 

Feb 

52.1 

188.2 

246.1 

238.6 

246.1 

188.2 

52.1 

24.5 

185.3 

Mar 

95.2 

219.1 

235.0 

202.5 

235.0 

219.1 

95.2 

29.3 

227.0 

Apr 

141.2 

224.2 

201.1 

149.0 

201.1 

224.2 

141.2 

34.0 

254.7 

May 

165.8 

220.1 

171.9 

107.1 

171.9 

220.1 

165.8 

37.3 

267.1 

Jun 

172.9 

215.5 

158.0 

90.2 

158.0 

215.5 

172.9 

47.5 

269.0 

Jul 

163.3 

215.7 

167.6 

103.9 

167.6 

215.7 

163.3 

38.2 

263.9 

Aug 

136.0 

216.4 

194.0 

144.0 

194.0 

216.4 

136.0 

35.7 

250.0 

Sep 

89.4 

206.5 

225.0 

196.5 

225.0 

206.5 

89.4 

30.4 

219.5 

Oct 

51.1 

181.8 

238.3 

231.6 

238.3 

181.8 

51.1 

25.3 

182.0 

Nov 

20.5 

154.5 

239.0 

250.1 

239.0 

154.5 

20.5 

20.5 

138.6 

Dec 

18.2 

139.9 

235.2 

253.9 

235.2 

139.9 

18.2 

18.2 

119.3 
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STUDY  PARAMETER  INPUT  PRINTOUT 

Prepared  By  :  E  A  C  05-01-91 

Advanced  Engineering  Economic  Analysis  Program  60901891.00 

Page  1  of  1 

************************************************************************* 
STUDY  CRITERIA 


ECIP  -  FEMP/10CFR436A  (Army  TM  5-802-1,  Para.  2-3&4) 


Discount  Rate  :  7.0  % 

Investment  Credit  ;  10.0  % 

Payment  Time  :  1.0  (1  =  end  of  year) 


KEY  STUDY  DATES 


ECIP  Economic  Life  :  15  (years) 


**iH>r***^*****************************************'*******‘*****^****<^r***^*i»r 

ENERGY  RELATED  STUDY  PARAMETERS 


State  :  VA 

Prices  of  Electricity  ;  18.05 

Distillate  Oil  :  7.43 

Residual  Oil  :  6.62 

Natural  Gas  :  5*33 

Coal  :  0.00 


Prices  are  specified  in  $  /  Million  BTU,  FEMP  Date  (JUL  1988) 


***★*★***★***★★★**★***★★★★★★★*****★*★★★★*★★★★★★★★★*★*★*★★***★*★★★**★*★★★* 
STUDY  IDENTIFICATION  BLOCK 


Project  Title 
Installation  Name 
Project  Number 
Fiscal  Year 
Name  of  Analyst 


FORT  BELVOIR  E.S.O.S 
WOODLAWN  VILLAGE 
DACA-31-89-C-0198 
1991 

E  A  C,  P.C.  Burke,  Va. 


MIl-KDSK-lOlO 


SROJZCrSH  NAVTAC  COST  INDEX 
MONTHLY 
JULY  1989 


YEAR 

JAN. 

FSB. 

MAR. 

APR. 

MAY. 

JUNE 

JULY 

AUG. 

SEPT. 

OCT, 

NCV. 

DSC. 

197A 

1156 

1154 

1155 

1177 

1177 

1199 

1233 

1240 

1238 

1246 

1239 

1240 

1975 

1242 

1265 

1265 

1269 

1237 

1307 

1317 

1330 

1333 

1351 

1349 

1354 

1976 

1362 

1370 

1378 

1391 

1398 

1416 

1425 

1455 

1467 

1476 

1479 

1484 

1977 

1489 

1499 

1504 

1506 

1507 

1521 

1539 

1554 

1587 

1617 

1603 

1606 

1973 

1609 

1617 

1620 

1621 

1652 

1663 

1696 

1705 

1720 

1721 

1732 

1734 

1979 

1740 

1740 

1750 

1749 

1753 

1309 

1829 

1849 

1900 

1899 

1902 

1909 

1980 

1895 

1894 

1915 

1899 

1883 

1916 

1950 

1971 

1976 

1981 

2000 

2017 

1931 

2015 

2016 

2014 

2064 

2076 

2083 

2109 

2118 

2139 

2156 

2186 

2184 

1982 

2134 

2200 

2195 

2195 

2220 

2219 

2233 

2253 

2249 

2243 

2260 

2295 

198j 

2311 

2343 

'2352 

2347 

2351 

2338 

2414 

2423 

2430 

2416 

2419 

2406 

1984 

2402 

2407 

2412 

2422 

2419 

2417 

2413 

2428 

2430 

2424 

'2421 

2408 

1985 

2410 

2414 

2406 

2405 

2411 

2429 

2443 

2442 

244Q 

2441 

2446 

2439 

1986 

2440 

2446 

2447 

2453 

2479 

2493 

2499 

2498 

2504 

2511 

2511 

2511 

1987 

2515 

2510 

2513 

2523 

2524 

2525 

2538 

2557 

2565 

2569 

2564 

2589 

1983 

2574 

2576 

2586 

2591 

2592 

2595 

2598 

2611 

2612 

2612 

2616 

2617 

1989 

2619 

2613 

2616 

2620 

2621 

2626 

2633 

2640 

2643 

2655 

2663 

2670 

1990 

2677 

2683 

2690 

2697 

2704 

2710 

2717 

2724 

2731 

2738 

2744 

2751 

1991 

2T57 

2763 

2769 

2776 

2782 

2788 

2794 

2800 

2806 

2312 

2319 

2325 

1992 

2830 

2835 

2840 

2845 

2850 

2855 

2861 

2866 

2871 

2376 

2381 

2386 

1993 

2891 

2896 

2900 

2905 

2910 

2914 

2919 

2924 

2928 

2933 

2933 

2942 

ANNUAL  WAiLK-U?  FACTORS  FOR  ESCALATION 


(3EYOND  FT  93.  USE  1.80T  ESCALATION  COMFOUNDED  EACH  TZAR) 


:SCAL-YEAR 

4-87 

4-88 

4-89 

4-90 

4-91 

4-92 

4-93 

4.04 

4-95 

4-83 

1.07 

1.10 

1.12 

1.15 

1.18 

1.21 

1.24 

1.26 

1.28 

4-84 

1.04 

1.07 

1.08 

1.11 

1.15 

1.17 

1.20 

1.22 

1.24 

4-85 

1.05 

1.08 

1.09 

1.12 

1.15 

1.18 

1.21 

1.23 

1.25 

4-86 

1.03 

1.05 

1.07 

1.10 

1.13 

1.16 

1.18 

1.20 

1.22 

4-87 

1.00 

1.03 

1.04 

1.07 

1.10 

1.13 

1.15 

1.17 

1.19 

4-88 

0.97 

1.00 

1.01 

1.04 

1.07 

1.10 

1.12 

1.14 

1.16 

4-89 

0.96 

0.99 

1.00 

1.03 

1.06 

1.09 

1.11 

1.13 

1.15 

4-90 

0.94 

0.96 

0.97 

1.00 

1.03 

1.05 

1.08 

1..10 

1.12 

4-91 

0.91 

0.93 

0.94 

0.97 

1.00 

1.C2 

1.05 

1.07 

1.08 

4-92 

0.89 

0.91 

0.92 

0.95 

0.98 

1.00 

1.02 

1.04 

1.06 

4-93 

0.87 

0.89 

0.90 

0.93 

0.96 

0.98 

1.00 

1.02 

1.04 

Escalation 

rate 

change 

to  be 

i.8c; 

after 

1993  . 

Figure  9 

Projected  NAVTAC  Cost  Index 
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EAC  STANDARD  FORM 
AUGUST  1990 


ENGINEERING  ANALYSIS 


Sbatt't  (  of  / 

By* _ ^ 


Project:  5S0S,  Fo: 


Calculations  fcr  Infilt^ratian 

rt  J  __v  ^  ^  ■  O  Data 


/> 


:  19 


990 


Contract  No:DACA-31--89-C^Q139 


EAC  Project  No.:  89034.0 


Calculations  based  on  ASHRAZ  1989  Page  F  23.14. 
Building  _Leakaae  Area 

Effective  Leakage 
Area,  in- 


Building 

Component 

Parameter 


Sill  foundation 

Joints ,  ceiling/wall;^,;?7 

Windows 

Doors 

Wall  -  Window  frames;.; 

-  Door  frames  /  ; ; 

Elec,  outlet /switch 

Recessed  lights 
Pipe  penetration  C,  l^S 
Exhaust  Fans 
Duct  penetration 


tet97ft.  of  perimeter 
^0»f»/ft.  of  wail 
Q»Q63yft".  of  window 
OiSlrfr/ ft*,  of  doors 
0 f  15-/ f t^.  of  window 
U:-9W/ft*.  of  door 

1.6/fixture 
3r.6a/in*.  of  pipe 
6.0/fan 
2.2/S? 


llo.  ft 
ft 
ft 
fo  ft 
-'^*7  ft, 

lOSF 


Infiltration  Q(cfai)  *  L  x  (A  At  + 

-  X  51  ^O.OOlL  X  14^)‘« 

-  L  x/.Jf/  »  /^yx  Ui  =c?f7  CFM 

Infiltration  through  walls  *  0.1  x  5'^^6(S?) 

=  O  CFM 


Total  Infiltration 
Infiltration  Rate  ^ 


-  54c  =  25/  CFM 

/57  ^  ^ 

7PtCi  =:  C.n^  CFM/S? 


Building 
Leakage  Area 
OiL),  in* 


L 


/i- 

/ 

7 

/ 


♦e*  -^  7 
22 


(ASHRAE.  1« .  ».  3.13) 
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SIMPLE  SPACE  DESCRIPTION 

Space  Name  :  Woodlawn  type  1  upstairs  04-26-91 

Prepared  By  :  E  A  C  6100190202 

Carrier  Hourly  Analysis  Program  Page  1  of  1 

******★************★★**★★♦****★****★***♦**★*★***★*★*★*★★★*★***★******★★** 

Walls  Roof  Glass 

U-Value  :  0.069  0.049  0.550  Building  Weight  :  M 

Weight  :  M  M  Glass  Factor  ;  0.90 

Color  :  M  M  Internal  Shades  ?  N 


People  :  sqft /person  =  500.0  Schedule  =  1  Activity  Level  *  1 

Lights  :  W/sqft  =  0.00  Schedule  =  2  Wattage  Mult.  =  1.00 

:  Fixture  Type  =  3  Free-hanging 

SPACE  NAME  -  Woodlawn  type  1  upstairs 

Floor  Area  :  1,452.0  sqft 

Exposure  :  E  W  Roof  Area  :  1,452.0  sqft 

Wall  Area  ;  278.0  234.0  Current 

Glass  Area  :  0.0  44.0  Elements  :  Wl,Gl,In 

************************************************************************* 

ADDITIONAL  ELEMENT  -  Wall 


Weight 

Color 

U-Value 


M  (Ib/sqft)  Exposure 

M  Net  Area 

0.069  BTU/hr/sqft/F 


423.0  sqft 


************************************************************************* 


ADDITIONAL  ELEMENT  -  Glass 


U-Value  0.550  BTU/hr/sqft/F  Exposure  = 
Glass  Factor  =  0.90  Area  = 
Internal  Shades  ?  N 


65.0  sqft 


ADDITIONAL  ELEMENT  -  Infiltration 


Cooling 

Heating 

Typical 


0.12  CFM/sqft 
0.12  CFM/sqft 
0.12  CFM/sqft 


174  CFM 
174  CFM 
174  CFM 


************************************************************************* 


7 


SIMPLE  SPACE  DESCRIPTION 

Space  Name  :  Woodlawn  type  1  down.  04-26-91 
Prepared  By  :  E  A  C  6100190202 
Carrier  Hourly  Analyeis  Program  Page  1  of  1 
************************************************************************* 


Walls 

Roof 

Glass 

U-Value 

;  0.069 

0.049 

0.550  Building  Weight  ;  M 

Weight 

:  M 

M 

Glass  Factor  :  0.90 

Color 

:  M 

M 

Internal  Shades  ?  N 

People 

:  sgft /per son 

=  500.0 

Schedule  =  1  Activity  Level  = 

1 

Lights 

:  W/sqft 
:  Fixture  Type 

*  0.00 

=  3 

Schedule  =  2  Wattage  Mult.  = 

Free-hanging 

1.00 

SPACE  NAME 

=  Woodlawn  type 

1  down. 

Floor  Area 

Exposure 

:  E 

W 

Roof  Area 

Wall  Area 

:  278.0 

234.0 

Current 

Glass  Area 

0.0 

44.0 

Elements 

1,452.0  eqft 
0.0  sgft 

Wl,Gl,Gr,ln 


***★★★*★★***★**★***★****★***********★***********♦******♦* 


**************** 


ADDITIONAL  ELEMENT  -  Wall 


Weight 

=  M  (Ib/sqft) 

Exposure 

s 

S 

Color 

=  M 

Net  Area 

= 

423.0  sqft 

U- Value 

=  0.069  BTU/hr/sqft/F 

************************************************************************* 
ADDITIONAL  ELEMENT  -  Glass 


U-Value  =  0.550  BTU/hr/sgft/F  Exposure  =  S 

Glass  Factor  =  0.90  Area  =  65.0  sgft 

Internal  Shades  ?  N 


************************************************************************* 
ADDITIONAL  ELEMENT  -  Ground 


Slab  Floor  Area  =  1, 452*0  sqft 

Perimeter  =  110.0  ft 

Depth  =  0.0  ft 


*★★★★*★*****★★*******★*♦★♦*****★★★★*★★**★************★**********♦****♦*** 
ADDITIONAL  ELEMENT  -  Infiltration 


Cooling 

:  0.12 

CFM/sqft  = 

174 

CFM 

Heating 

:  0.12 

CFM/sqft  = 

174 

CFM 

Typical 

:  0.12 

CFM/sqft  = 

174 

CFM 

★****★****************♦★★***★***★**★*★*★*★★**★★*♦***********♦****♦******* 
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SIMPLE  SPACE  DESCRIPTION 


Space  Name  ;  Woodlawn  type  2  exterior  04-26-91 
Prepared  By  :  E  A  C  6100190202 
Carrier  Hourly  Analysis  Program  Page  1  of  1 
★^^★★♦****************************************************************^*** 

Walls  Roof  Glass 


U-Value 

Weight 

Color 


0.069 

M 

M 


0.049 

M 

M 


0.550  Building  Weight  :  M 

Glass  Factor  :  0.90 

Internal  Shades  ?  N 


People  :  sqft/person 
Lights  :  W/sgft 

:  Fixture  Type 


400.0  Schedule  =  1  Activity  Level  =  1 

0.00  Schedule  =  2  Wattage  Mult.  =  1.00 

3  Free-hanging 


SPACE  NAME  *  Woodlawn  type  2  exterior 

Floor  Area  :  1,852.0  sqft 

Exposure  :  E  W  Roof  Area  :  981.0  sqft 

Wall  Area  :  545.0  556.0  Current 

Glass  Area  :  40.0  49.0  Elements  :  Wl,Gl,Gr,In 

**********************ifc************ifc*^*********************************** 

ADDITIONAL  ELEMENT  >  Wall 


Weight  =  M  (Ib/sqft)  Exposure  =  S 

Color  =  M  Net  Area  =  403.0  sqft 

U-Value  «  0.069  BTU/hr/sqft/F 


************************************************************************* 
ADDITIONAL  ELEMENT  -  Glass 


U-Value 
Glass  Factor 
Internal  Shades 


=  0.550  BTU/hr/sqft/F  Exposure 

=  0.90  Area 

?  N 


S 

12.0  sqft 


************************************************************************* 


ADDITIONAL  ELEMENT  -  Ground 


Slab  Floor  Area  =  871.0  sqft 

Perimeter  =  95.0  ft 

Depth  =  0.0  ft 


**************.****★****************************.*****************.*.**** 
ADDITIONAL  ELEMENT  -  Infiltration 


Cooling  :  0.12  CFM/sqft  =  222  CFM 
Heating  :  0.12  CFM/sqft  =  222  CFM 
Typical  ;  0.12  CFM/sqft  =  222  CFM 


it************************************************************************ 
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SIMPLE  SPACE  DESCRIPTION 

Space  Name  :  Woodlawn  type  2  interior  04-26-91 
Prepared  By  :  E  A  C  6100190202 
Carrier  Hourly  Analysis  Program  Page  1  of  1 
************************************************************************* 


Walls 

Roof 

Glass 

U-Value 

:  0.069 

0.049 

0.550  Building  Weight 

:  M 

Weight 

:  M 

M 

Glass  Factor 

:  0.90 

Color 

:  M 

M 

Internal  Shades 

?  N 

People 

:  sqft /person 

*  500.0 

Schedule  *  1  Activity 

Level  * 

1 

Lights 

:  W/sqft 
:  Fixture  Type 

*  0.00 

=  3 

Schedule  *=  2  Wattage  I 

Free-hanging 

Mult.  * 

1.00 

SPACE  NAME  «  Woodlawn  type  2  interior 

Floor  Area  ;  1,852.0  sqft 

Exposure  :  E  W  Roof  Area  :  981.0  sqft 

Wall  Area  :  545.0  556.0  Current 

Glass  Area  :  40.0  49.0  Elements  :  6r,In 

************************************************************************* 

ADDITIONAL  ELEMENT  -  Ground 


Slab  Floor  Area  «  871.0  sqft 

Perimeter  =  72.0  ft 

Depth  =  0.0  ft 


************************************************************************* 
ADDITIONAL  ELEMENT  -  Infiltration 


Cooling  :  0.12  CFM/sqft  =  222  CFM 
Heating  :  0.12  CFM/sqft  =  222  CFM 
Typical  :  0.12  CFM/sqft  *  222  CFM 


SIMPLE  SPACE  DESCRIPTION 

Space  Naune  :  Woodlawn  type  3  04-26-91 
Prepared  By  :  E  A  C  6100190202 
Carrier  Hourly  Analysis  Program  Page  1  of  1 


Walls 

Roof 

Glass 

U-Value 

:  0.069 

0.049 

0.550  Building  Weight  ;  M 

Weight 

:  M 

M 

Glass  Factor  :  0.90 

Color 

:  M 

M 

Internal  Shades  ?  N 

People 

;  sqft/person 

«  400.0 

Schedule  =  1  Activity  Level  * 

1 

Lights 

:  W/sqft 
:  Fixture  Type 

«  0.00 

=  3 

Schedule  «  2  Wattage  Mult.  « 

Free-hanging 

1.00 

SPACE  NAME 

Exposure 
Wall  Area 
Glass  Area 


=  Woodlawn  type  3 

:  E 
:  555.0 
;  30.0 


Floor  Area 
W  Roof  Area 
470.0  Current 
135.0  Elements 


2,073.0  sgft 
1,036.0  sqft 

Gl,Wl,Wl,Gr,In 


ADDITIONAL  ELEMENT  -  Glass 


U-Value  =  0.550  BTU/hr/sqft/F  Exposure  =  S 

Glass  Factor  =  0.90  Area  =  10.0  sqft 

Internal  Shades  ?  N 


****★*****★****★*******★★**★★*★*****★*★★*’►******************************* 
ADDITIONAL  ELEMENT  -  Wall 


Weight  =  M  (Ib/sgft)  Exposure  =  S 

Color  =  M  Net  Area  =  485.0  sgft 

D-Value  =  0.069  BTU/hr/sgft/F 


*****************  ********************************’*f*****************  ****** 

ADDITIONAL  ELEMENT  -  Wall 


Weight 

=  M  (Ib/sgft) 

Exposure 

s 

N 

Color 

=  M 

Net  Area 

e 

495.0  sgft 

U-Value 

»  0.069  BTU/hr/sqft/F 

************************************************************************* 
ADDITIONAL  ELEMENT  -  Ground 


Slab  Floor  Area  *  1,036.0  sqft 

Perimeter  =  130.0  ft 

Depth  =  0.0  ft 


***★***♦*****★★******♦*★**★♦♦★♦*★*****★★**********★**★**********♦★★★★**★* 
ADDITIONAL  ELEMENT  -  Infiltration 


Cooling 

Heating 

Typical 


0.12  CFM/sqft 
0.12  CFM/sqft 
0.12  CFM/sqft 


249  CFM 
249  CFM 
249  CFM 
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DESIGN  SPACE  COOLING  LOADS 

Location  :  Washington,  Dist.  of  Columbia  05-01-91 

Prepared  By  :  E  A  C  6100190202 

Carrier  Hourly  Analysis  Program  Page  1 

CALCULATION  DATA: 

Zone  Name  :  Building  type  1  Calc  Time:  Aug  1600h 

Job  Name  :  Fort  Bel voir  Amb  db/wb:  91.4/  74.9  F 

Space  Sensible  Supply  Air 

Space  Name  Mult  (  tons  /space)  (CFM/space) 


Woodlawn  type  1  upstairs  x  2 
Woodlawn  type  1  down.  x  2 


1.37 

1.17 


759.7 

648,0 


DESIGN  SPACE  HEATING  LOADS 

Location  :  Washington,  Diet,  of  Columbia  05-01-91 

Prepared  By  :  E  A  C  6100190202 

Carrier  Hourly  Analysis  Program  Pag®  1  of  1 

*★★**★**★*****★★*★**★★*★*****★*****★★★★**********★***★*★*************★★* 

CALCULATION  DATA: 

Zone  Name  :  Building  type  1  Calc  Time:  Winter  design 

Job  Name  :  Fort  Belvoir  Amb  db  :  17.0  F 

★*★★***★ ******************************************************^********* 


Space  Sensible  Supply  Air 

Space  Name  Mult  (BTU/hr/space)  (CFM/space) 


Woodlawn  type  1  upstairs  x  2  21,525.7  906.4 

Woodlawn  type  1  down.  x  2  21,596.3  909.4 

♦★★★★**********************************************5fc******************** 


ZONE  DESIGN  COOLING  LOAD  SUMMARY 

Location  :  Washington,  Dist.  of  Columbia  05-01-91 

Prepared  By  :  E  A  C  6100190202 

Carrier  Hourly  Analysis  Program  Page  1  of  2 

************************************************************************ 

CALCULATION  DATA: 

Zone  Name  :  Building  type  1  Calc  Time:  Aug  1600h 

Job  Name  :  Fort  Belvoir  Amb  db/wb:  91.4/  74.9  F 

************************************************************************ 

LOAD  INFORMATION 


SENSIBLE 

LATENT 

LOAD  COMPONENT 

(BTU/hr) 

(BTU/hr) 

SOLAR  LOAD 

26,204 

0 

GLASS  TRANSMISSION 

3,233 

0 

WALL  TRANSMISSION 

6,427 

0 

ROOF  TRANSMISSION 

4,387 

0 

PARTITION  TRANSMISSION 

0 

0 

LIGHTING  (  0  W  TOTAL) 

0 

0 

OTHER  ELEC.  (  0  W  TOTAL) 

0 

0 

PEOPLE  (  11.62  PEOPLE  TOTAL) 

2,668 

1,394 

MISCELLANEOUS  LOADS 

0 

0 

COOLING  INFILTRATION 

12,339 

14,938 

PULLDOWN  /  WARM-UP 

0 

0 

COOLING  SAFETY  LOAD 

5,526 

1,633 

SUB-TOTALS 

60,783 

17,965 

NET  VENTILATION  LOAD  (  0  CFM) 

0 

0 

SUPPLY  FAN  LOAD  (BHP*  0.2) 

563 

0 

WALL  LOAD  TO  PLENUM 

0 

0 

ROOF  LOAD  TO  PLENUM 

0 

0 

LIGHTING  LOAD  TO  PLENUM 

0 

0 

TOTAL  COOLING  LOADS 
*★★*★★***★****★*****★★**★***★★★★**** 

COIL  SELECTION  PARAMETERS: 

COIL  ENTERING  AIR  TEMP.  (DB/WB) 
COIL  LEAVING  AIR  TEMP.  (DB/WB) 
COIL  SENSIBLE  LOAD 
COIL  TOTAL  LOAD 

COOLING  SUPPLY  AIR  TEMPERATURE 
TOTAL  COOLING  CFM  (actual) 

TOTAL  COOLING  CFM  (Std.  air) 
RESULTING  ROOM  REL.  HUMIDITY 
COIL  BYPASS  FACTOR 
COIL  APPARATUS  DEWPOINT 
REHEAT  REQUIRED 

★★***★♦*****★*★**★*★★**★******★★**** 
GENERAL  INFORMATION: 

TOTAL  COOLING  LOAD 


61,346  17,965 

*★*★★★*★**★*★★**★*****★★***★**★★**** 

=  75.0/  64.1  deg  F 

=  54.8/  54.3  deg  F 

=  61,346  BTU/hr 

=  79,311  BTU/hr 

=  55.0  deg  F 

=  2,815  CFM 

=  2,814  CFM 

=  54.7  % 

=  0.050 

=  53.8  deg  F 

=  0  BTU/hr 

*★*★*★*★★*****★★*★****★*********★*★★ 


=  6.61  Tons 

=  878.77  sgft/Tons 

TOTAL  FLOOR  AREA  =  5,808.00  sqft 

OVERALL  U-FACTOR  0.090  BTU/hr/sgft/F 

COOLING  CFM/sqft  =  0.48  CFM/sqft 

★****************^*****************************************************^ 


\A 


ZONE  DESIGN  HEATING  LOAD  SUMMARY 
Location  :  Washington,  Dist*  of  Columbia 
Prepared  By  :  E  A  C 
Carrier  Hourly  Analysis  Program 
**************** 

CALCULATION  DATA 
Zone  Name 
Job  Name 


05-01-91 
6100190202 
Page  1  of  1 


Building  type  1 
Fort  Belvoir 


Calc  Time:  Winter  design 
Amb  db  :  17,0  F 


******* 


SUB-TOTAL 

NET  VENTILATION  LOSS 


86,244 

0 


TOTAL  HEATING  LOAD 


86,244 


HEATING  SUPPLY  CFM 
HEATING  SUPPLY  AIR  TEMPERATURE 
HEATING  VENTILATION  AIR  CFM 
HEATING  THERMOSTAT  SETPOINT  TEMP 


3,632  CFM 
90,0  deg  F 
0  CFM 
68,0  deg  F 


DESIGN  SPACE  COOLING  LOADS 

Location  :  Washington,  Dist.  of  Columbia  05-01-91 

Prepared  By  :  E  A  C  6100190202 

Carrier  Hourly  Analysis  Program  Page  1 

************* ★★***★*****★****★★★**★****★*★★★★★**★*★**★******** ********** 

CALCULATION  DATA; 

Zone  Name  ;  Building  type  2  Calc  Time:  Jul  1700h 

Job  Naune  :  Fort  Belvoir  Amb  db/wb:  90,1/  74*5  F 

************************************************************************ 

Space  Sensible  Supply  Air 

Space  Name  Mult  (  tons  /space)  (CFM/space) 


Woodlawn  type  2  exterior  x  2 


1.48 


820.4 


DESIGN  SPACE  HEATING  LOADS 

Location  :  Washington,  Dist,  of  Columbia  05-01-91 

Prepared  By  :  E  A  C  6100190202 

Carrier  Hourly  Analysis  Program  Page  1  of  1 

****★**★***★*★*♦*★****♦****★*★★***★★★**★★*★♦★★*★***★*★*★*★*★★***★******* 

CALCULATION  DATA: 

Zone  Name  :  Building  type  2  Calc  Time:  Winter  design 

Job  Name  :  Fort  Belvoir  Amb  db  :  17*0  F 


Space  Sensible  Supply  Air 

Space  Name  Mult  (BTU/hr/space)  (CFM/space) 


Woodlawn  type  2  exterior  x  2  28,506.8  1,200.4 

************************************************************************ 
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ZONE  DESIGN  COOLING  LOAD  SUMMARY 

Location  :  Washington,  Diet,  of  Columbia  05-01-91 

Prepared  By  :  E  A  C  6100190202 

Carrier  Hourly  Analysis  Program  Page  1  of  2 

************************************************************************ 

CALCULATION  DATA: 

Zone  Name  :  Building  type  2  Calc  Time:  Jul  1700h 

Job  Name  :  Fort  Belvoir  Amb  db/wb:  90.1/  74.5  F 

************************************************************************ 

LOAD  INFORMATION 


SENSIBLE 

LATENT 

LOAD  COMPONENT 

(BTU/hr) 

(BTU/hr) 

SOLAR  LOAD 

12,749 

0 

GLASS  TRANSMISSION 

1,419 

0 

WALL  TRANSMISSION 

5,236 

0 

ROOF  TRANSMISSION 

3,428 

0 

PARTITION  TRANSMISSION 

0 

0 

LIGHTING  (  0  W  TOTAL) 

0 

0 

OTHER  ELEC.  (  0  W  TOTAL) 

0 

0 

PEOPLE  (  9.26  PEOPLE  TOTAL) 

2,127 

1,111 

MISCELLANEOUS  LOADS 

0 

0 

COOLING  INFILTRATION 

7,245 

9,192 

PULLDOWN/WARM-UP 

0 

0 

COOLING  SAFETY  LOAD 

3,220 

1,030 

SUB-TOTALS 

35,424 

11,334 

NET  VENTILATION  LOAD  (  0  CFM) 

0 

0 

SUPPLY  FAN  LOAD  (BHP*  0.1) 

328 

0 

WALL  LOAD  TO  PLENUM 

0 

0 

ROOF  LOAD  TO  PLENUM 

0 

0 

LIGHTING  LOAD  TO  PLENUM 

0 

0 

TOTAL  COOLING  LOADS 


35,752 


11,334 


COIL  SELECTION  PARAMETERS: 

COIL  ENTERING  AIR  TEMP.  (DB/WB) 
COIL  LEAVING  AIR  TEMP.  (DB/WB) 
COIL  SENSIBLE  LOAD 
COIL  TOTAL  LOAD 

COOLING  SUPPLY  AIR  TEMPERATURE 
TOTAL  COOLING  CFM  (actual) 

TOTAL  COOLING  CFM  (Std.  air) 
RESULTING  ROOM  REL.  HUMIDITY 
COIL  BYPASS  FACTOR 
COIL  APPARATUS  DEWPOINT 
REHEAT  REQUIRED 

*********************************** 
GENERAL  INFORMATION: 

TOTAL  COOLING  LOAD 

TOTAL  FLOOR  AREA 
OVERALL  U-FACTOR 
COOLING  CFM/sgft 


=  75.0/  64.2  deg  F 

=  54.8/  54.3  deg  F 

»  35,752  BTU/hr 

=  47,086  BTU/hr 

=  55.0  deg  F 

«  1,641  CFM 

=  1,640  CFM 

-  55.3  % 

=  0.050 

s  53.8  deg  F 

=  0  BTU/hr 

=  3.92  Tons 

»  943.97  sqft/Tons 

=  3,704.00  sqft 

=  0.080  BTU/hr/sqft/F 

=  0.44  CFM/sqft 

.  .  .  -  -  *  -  -  ^****************^********** 


DESIGN  SPACE  CCX:)LING  LOADS 
Location  :  Washington,  Dist.  of  Columbia 
Prepared  By  :  E  A  C 
Carrier  Hourly  Analysis  Program 


05-01-91 
6100190202 
Page  1 


CALCULATION  DATA: 


Zone  Name 
Job  Name 


Building  type  3 
Fort  Belvoir 


Calc  Time:  Jul  1700h 
Amb  db/wb:  90.1/  74.5  F 


Space  Sensible  Supply  Air 

Space  Name  Mult  (  tons  /space)  (CFM/space) 


Woodlawn  type  2  exterior  x  2  1.48  820.4 

Woodlawn  type  2  interior  x  2  1.35  750.9 

************************************************************************ 


2o 


DESIGN  SPACE  HEATING  LOADS 

Location  :  Washington,  Diet,  of  Columbia  05-01-91 

Prepared  By  :  E  A  C  6100190202 

Carrier  Hourly  Analysis  Program  Page  1  of  1 

CALCULATION  DATA: 

Zone  Name  :  Building  type  3  Calc  Time:  Winter  design 

Job  Name  :  Fort  Belvoir  Amb  db  ;  17.0  F 

************************************************************************ 


Space  Sensible 

Supply  Air 

Space  Name 

Mult 

(BTU/hr/space) 

(CFM/space) 

Woodlawn  type  2 

exterior  x  2 

28,506.8 

1,200.4 

Woodlawn  type  2 

interior  x  2 

25,802.4 

1,086.5 

************************************************************************ 


Zl 


ZONE  DESIGN  COOLING  LOAD  SUMMARY 

Location  :  Washington,  Dist.  of  Columbia  05-01-91 

Prepared  By  :  E  A  C  6100190202 

Carrier  Hourly  Analysis  Program  Page  1  of  2 

************************************************************************ 

CALCULATION  DATA; 

Zone  Name  ;  Building  type  3  Calc  Time:  Jul  1700h 

Job  Name  :  Fort  Belvoir  Amb  db/wb;  90.1/  74.5  F 

************************************************************************ 
LOAD  INFORMATION 


SENSIBLE 

LATENT 

LOAD  COMPONENT 

(BTU/hr) 

(BTU/hr) 

SOLAR  LOAD 

24,710 

0 

GLASS  TRANSMISSION 

2,669 

0 

WALL  TRANSMISSION 

9,126 

0 

ROOF  TRANSMISSION 

6,855 

0 

PARTITION  TRANSMISSION 

0 

0 

LIGHTING  (  0  W 

TOTAL) 

0 

0 

OTHER  ELEC.  (  0  W 

TOTAL) 

0 

0 

PEOPLE  (  16.67  PEOPLE 

:  TOTAL) 

3,829 

2,000 

MISCELLANEOUS  LOADS 

0 

0 

COOLING  INFILTRATION 

14,490 

18,224 

PULLDOWN /WARM-UP 

0 

0 

COOLING  SAFETY  LOAD 

6,168 

2,022 

SUB-TOTALS 

67,847 

22,247 

NET  VENTILATION  LOAD  ( 

0  CFM) 

0 

0 

SUPPLY  FAN  LOAD  (BHP= 

0.2) 

629 

0 

WALL  LOAD  TO  PLENUM 

0 

0 

ROOF  LOAD  TO  PLENUM 

0 

0 

LIGHTING  LOAD  TO  PLENUM 

0 

0 

TOTAL  COOLING  LOADS  68,476  22,247 

************************************************************************ 
COIL  SELECTION  PARAMETERS: 

COIL  ENTERING  AIR  TEMP.  (DB/WB)  *  75.0/  64.3  deg  F 

COIL  LEAVING  AIR  TEMP.  (DB/WB)  =  54.8/  54.3  deg  F 

COIL  SENSIBLE  LOAD  =  68,476  BTU/hr 

COIL  TOTAL  LOAD  ■=  90,722  BTU/hr 

COOLING  SUPPLY  AIR  TEMPERATURE  =  55.0  deg  F 

TOTAL  COOLING  CFM  (actual)  =  3,143  CFM 

TOTAL  COOLING  CFM  (std.  air)  =  3,141  CFM 

RESULTING  ROOM  REL.  HUMIDITY  =  55.5  % 

COIL  BYPASS  FACTOR  ■  0.050 

COIL  APPARATUS  DEWPOINT  =  53.8  deg  F 

REHEAT  REQUIRED  =  0  BTU/hr 

************************************************************************ 

GENERAL  INFORMATION: 

TOTAL  COOLING  LOAD  “  7.56  Tons 


TOTAL  FLOOR  AREA 
OVERALL  U-FACTOR 
COOLING  CFM/sqft 


7.56  Tons 
979.87  sqft/Tons 
7,408.00  sqft 

0.080  BTU/hr/sqft/F 
0.42  CFM/sqft 
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DESIGN  SPACE  COOLING  LOADS 

Location  :  Washington,  Dist.  of  Columbia  05-01-91 

Prepared  By  :  E  A  C  6100190202 

Carrier  Hourly  Analysis  Program  Page  1 

************************************************************************ 

CALCULATION  DATA: 

Zone  Name  :  Building  type  4  Calc  Time:  Jul  1700h 

Job  Name  :  Fort  Belvoir  Amb  db/wb:  90.1/  74.5  F 

***^************<t******************************^************************ 


Space  Sensible  Supply  Air 

Space  Name  Mult  (  tons  /space)  (CFM/space) 


Woodlawn  type  3  x  2  2.24  1,247.3 


DESIGN  SPACE  HEATING  LOADS 

Location  :  Washington,  Dist.  of  Columbia  05-01-91 

Prepared  By  :  E  A  C  6100190202 

Carrier  Hourly  Analysis  Program  Page  1  of  1 

★***************★★****♦*★★★*★******★******★★***★★★★★*★★*★**★**★**★*★★*★* 

CALCULATION  DATA; 

Zone  Name  :  Building  type  4  Calc  Time:  Winter  design 

Job  Name  ;  Fort  Bel voir  Amb  db  ;  17.0  F 

*******★***★★****★★★*★★★**★★*★★★★***★**★**★*★★*★★****★*********★**♦***** 

Space  Sensible  Supply  Air 

Space  Name  Mult  (BTU/hr /space)  (CFM/space) 


Woodlawn  type  3  x  2  35,705.5  1,503.5 
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ZONE  DESIGN  COOLING  LOAD  SUMMARY 

Location  :  Washington,  Diet,  of  Columbia  05-01-91 

Prepared  By  :  E  A  C  6100190202 

Carrier  Hourly  Analysis  Program  Page  1  of  2 

★****★**★*★**★★★★**★★★*♦*★*★★*** ★★★★♦★★★★*****<^^*********************w** 

CALCULATION  DATA: 

Zone  Name  :  Building  type  4  Calc  Time:  Jul  1700h 

Job  Name  :  Fort  Belvoir  Amb  db/wb:  90*1/  74.5  F 

LOAD  INFORMATION 


SENSIBLE 

LATENT 

LOAD  COMPONENT 

(BTU/hr) 

(BTU/hr) 

SOLAR  LOAD 

26,107 

0 

GLASS  TRANSMISSION 

2,458 

0 

WALL  TRANSMISSION 

6,287 

0 

ROOF  TRANSMISSION 

3,620 

0 

PARTITION  TRANSMISSION 

0 

0 

LIGHTING  (  0  W 

TOTAL) 

0 

0 

OTHER  ELEC.  (  0  W 

TOTAL) 

0 

0 

PEOPLE  (  10.36  PEOPLE 

:  TOTAL) 

2,381 

1,244 

MISCELLANEOUS  L07VDS 

0 

0 

COOLING  INFILTRATION 

8,110 

11,065 

PULLDOWN /WARM-UP 

0 

0 

COOLING  SAFETY  LOAD 

4,896 

1,231 

SUB-TOTALS 

53,859 

13,539 

NET  VENTILATION  LOAD  ( 

0  CFM) 

0 

0 

SUPPLY  FAN  LOAD  (BHP= 

0.2) 

499 

0 

WALL  LOAD  TO  PLENUM 

0 

0 

ROOF  LOAD  TO  PLENUM 

0 

0 

LIGHTING  LOAD  TO  PLENUM 

0 

0 

TOTAL  COOLING  LOADS 


54,358 


13,539 


COIL  SELECTION  PARAMETERS: 

COIL  ENTERING  AIR  TEMP.  (DB/WB) 
COIL  LEAVING  AIR  TEMP.  (DB/WB) 
COIL  SENSIBLE  LOAD 
COIL  TOTAL  LOAD 

COOLING  SUPPLY  AIR  TEMPERATURE 
TOTAL  COOLING  CFM  (actual) 

TOTAL  COOLING  CFM  (Std.  air) 
RESULTING  ROOM  REL.  HUMIDITY 
COIL  BYPASS  FACTOR 
COIL  APPARATUS  DEWPOINT 
REHEAT  REQUIRED 


75.0/  63.7  deg  F 
54.8/  54.3  deg  F 
54,358  BTU/hr 
67,898  BTU/hr 
55.0  deg  F 
2,495  CFM 
2,493  CFM 
53.5  % 

0.050 

53.8  deg  F 


REHEAT  REQUIRED  «  0  BTU/hr 

GENERAL  INFORMATION: 

TOTAL  COOLING  LOAD  =  5.66  Tons 


TOTAL  FLOOR  AREA 
OVERALL  U-FACTOR 
COOLING  CFM/sqft 


5*66  Tons 
732.75  sqft/Tons 
4,146.00  sqft 

0.089  BTU/hr/sqft/F 
0.60  CFM/sqft 


DESIGN  SPACE  COOLING  LOADS 

Location  :  Washington,  Diet,  of  Columbia  05-01-91 

Prepared  By  z  E  A  C  6100190202 

Carrier  Hourly  Analysis  Program  Page  1 

************************************************************************ 

CALCULATION  DATA: 

Zone  Name  ;  Building  type  5  Calc  Time:  Jul  1700h 

Job  Name  :  Fort  Belvoir  Amb  db/wbz  90.1/  74.5  F 

************************************************************************ 


Space  Sensible  Supply  Air 
Space  Name  Mult  (  tons  /space)  (CFM/ space) 


Woodlawn  type  2  exterior  x  2  1.48  820.4 

Woodlawn  type  2  interior  x  1  1.35  750.9 
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DESIGN  SPACE  HEATING  LOADS 
Location  :  Washington,  Dist.  of  Columbia 
Prepared  By  :  E  A  C 
Carrier  Hourly  Analysis  Program 


CALCULATION  DATA: 

Zone  Name  :  Building  type  5  Calc  Time:  Winter  design 

Job  Name  :  Fort  Belvoir  Amb  db  :  17.0  F 

★^^*****★*********★****♦**★★★*★★*★***★★*★****★★**★★★*★^★★**1*  ************* 

Space  Sensible  Supply  Air 

Space  Name  Mult  (BTU/hr /space)  (CFM/space) 


05-01-91 
6100190202 
Page  1  of  1 
*********** 


Woodlawn  type  2  exterior  x  2 
Woodlawn  type  2  interior  x  1 


28,506.8 

25,802.4 


1,200.4 

1,086.5 


ZONE  DESIGN  COOLING  LOAD  SUMMARY 

Location  :  Washington,  Diet,  of  Columbia  05-01-91 

Prepared  By  :  E  A  C  6100190202 

Carrier  Hourly  Analysis  Program  Page  1  of  2 

************************************************************************ 

CALCULATION  DATA: 

Zone  Name  :  Building  type  5  Calc  Time:  Jul  1700h 

Job  Name  :  Fort  Belvoir  Amb  db/wb:  90.1/  74.5  F 

************************************************************************ 
LOAD  INFORMATION 


SENSIBLE 

LATENT 

LOAD  COMPONENT 

(BTU/hr) 

(BTU/hr) 

SOLAR  LOAD 

18,729 

0 

GLASS  TRANSMISSION 

2,044 

0 

WALL  TRANSMISSION 

7,181 

0 

ROOF  TRANSMISSION 

5,141 

0 

PARTITION  TRANSMISSION 

0 

0 

LIGHTING  {  0 

W  TOTAL) 

0 

0 

OTHER  ELEC.  (  0 

W  TOTAL) 

0 

0 

PEOPLE  (  12.96  PEOPLE  TOTAL) 

2,978 

1,556 

MISCELLANEOUS  LOADS 

0 

0 

COOLING  INFILTRATION 

10,868 

13,709 

PULLDOWN/WARM-UP 

0 

0 

COOLING  SAFETY  LOAD 

4,694 

1,526 

SUB-TOTALS 

51,635 

16,791 

NET  VENTILATION  LOAD  ( 

0  CFM) 

0 

0 

SUPPLY  FAN  LOAD  (BHP= 

0.2) 

479 

0 

WALL  LOAD  TO  PLENUM 

0 

0 

ROOF  LOAD  TO  PLENUM 

0 

0 

LIGHTING  LOAD  TO  PLENUM 

0 

0 

TOTAL  COOLING  LOADS 

52,114 

16,791 

r ************ ******** ***************************************** 

,  SELECTION  PARAMETERS: 

COIL  ENTERING  AIR  TEMP 

.  (DB/WB) 

=  75 . 

0/  64.3  deg  F 

COIL  LEAVING  AIR  TEMP. 

(DB/WB) 

=  54. 

8/  54.3  deg  F 

COIL  SENSIBLE  LOAD 

s 

52,114  BTU/hr 

COIL  TOTAL  LOAD 

as 

68,905  BTU/hr 

COOLING  SUPPLY  AIR  TEMPERATURE 
TOTAL  COOLING  CFM  (actual) 
TOTAL  COOLING  CFM  (std.  air) 
RESULTING  ROOM  REL.  HUMIDITY 
COIL  BYPASS  FACTOR 
COIL  APPARATUS  DEWPOINT 
REHEAT  REQUIRED 


55.0  deg  F 
2,392  CFM 
2,391  CFM 
55.4  % 

0.050 

53.8  deg  F 
0  BTU/hr 


************************************************************************ 
GENERAL  INFORMATION: 

TOTAL  COOLING  LOAD  =  5.74  Tons 

»  967.59  sqft/Tons 

=  5,556.00  sqft 

«  0.080  BTU/hr/sqft/F 

=  0.43  CFM/ sqft 

************************************************************************ 


TOTAL  FLOOR  AREA 
OVERALL  U-FACTOR 
COOLING  CFM/ sqft 


3o 


ZONE  DESIGN  HEATING  LOAD  SUMMARY 


Location  ;  Washington,  Dist.  of  Columbia  05-01-91 

Prepared  By  :  E  A  C  6100190202 

Carrier  Hourly  Analysis  Program  Page  1  of  1 

************************************************************************ 


CALCULATION  DATA: 

Zone  Name  :  Building  type  5  Calc  Time:  Winter  design 

Job  Name  :  Fort  Belvoir  Amb  db  :  17.0  F 

********************************************************************* 


LOAD  COMPONENT 


LOAD  (BTU/hr) 


WALL  TRANSMISSION  14,460 
ROOF  TRANSMISSION  7,355 
GLASS  TRANSMISSION  8,163 
TRANSMISSION  LOSS  TO  UNCOND.  SPACES  0 
INFILTRATION  LOSS  36,705 
SLAB  FLOOR  8,605 
HEATING  SAFETY  BTU/hr  7,529 


SUB-TOTAL  82,816 

NET  VENTILATION  LOSS  0 


TOTAL  HEATING  LOAD 


82,816 


HEATING  SUPPLY  CFM  3,487  CFM 

HEATING  SUPPLY  AIR  TEMPERATURE  90.0  deg  F 

HEATING  VENTILATION  AIR  CFM  0  CFM 

HEATING  THERMOSTAT  SETPOINT  TEMP  68.0  deg  F 
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AIR  SYSTEM  DESCRIPTION 

Name  :  Typical  building  1  05-01-91 
Carrier  Hourly  Analysis  Program  6100190202 
Prepared  By  :  E  A  C  Page  1  of  2 
************************************************************************ 


1.  SYSTEM  NAME  AND  TYPE 


System  Name 
System  Class 
System  Type 
Operation  Type 
Type  of  Heating 


=  Typical  building  1 
-  Constant  Volume 

=  (SZCV)  Single  Zone  Constant  Volume 
=  2  Heating  Only 

ss  1  Central  Heating 


2.  SPACE  SELECTION  (see  separate  printout) 
★★**★★*★****★★**★★*****★******♦*******★*★**★★★*★*★************★********* 


3.  THERMOSTAT  &  EQUIPMENT  SCHEDULING  DATA 


Operation 

Thermostat  Setpoints 

Ventilation 

Period 

Cooling 

Heating 

Dampers 

Occupied 

75.0  F 

68.0  F 

CLOSED 

Unoccupied 

75.0  F 

68.0  F 

CLOSED 

Weekday 

:  Occupied  Period  Begins 

at  0  ; 

Duration 

=  24  hrs 

Saturday 

:  Occupied  Period  Begins 

at  0  ; 

Duration 

=  24  hrs 

Sunday 

:  Occupied  Period  Begins 

at  0  ; 

Duration 

=  24  hrs 

Design  Day 

:  Occupied  Period  Begins 

at  0  ; 

Duration 

=  24  hrs 

4.  SUPPLY,  VENTILATION,  RETURN  AIR  DATA 
SUPPLY  AIR 


Supply  air  temperature 
Heating  supply  temperature 
Fan  operation  for  heating 
VENTILATION  AIR 
Nominal  ventilation  flow  rate 
Minimum  ventilation  flow  rate 
Damper  leak  rate 
RETURN  AIR 

Zone  exhaust  air  flow  rate 
Zone  exhaust  fan  power 
Is  a  return  plenum  used 


=  55,0  F 

«  95.0  F 

=  2  Cycled 

=  0.00  %  of  supply  air 

s=  0.00  %  of  supply  air 

=  0  %  of  vent  air 

=  0.00  %  of  vent,  air 

=  0.0  kW 

?  N 


5^ 


AIR  SYSTEM  DESCRIPTION 

Name  :  Typical  building  1  05-01-91 

Carrier  Hourly  Analysis  Program  6100190202 

Prepared  By  :  E  A  C  Page  2  of  2 

************************************************************************ 

5.  FAN  DATA 
SUPPLY  FAN 

Type  *  2: Forward  curved 

Static  *  0.60  in  wg 

Efficiency  «  60  % 

Configuration  *  1  Draw-thru 

RETURN  FAN 

Type  =  l:(Fan  does  not  exist) 

************************************************************************ 

6.  ACCESSORY  DEVICES  AND  SYSTEMS 
PREHEAT  COIL 

(Not  used) 

OUTDOOR  AIR  ECONOMIZER  CONTROL 
(Not  used) 

VENTILATION  AIR  RECLAIM 
(Not  used) 

HUMIDITY  CONTROL 
(Not  used) 

************************************************************************ 


7.  MISCELLANEOUS  SYSTEM  DATA 

Cooling  coil  bypass  factor  =  0.050 

Type  of  supplemental  heating  *  1  Not  Used 

******^***************************i*r***********W************************* 
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AIR  SYSTEM  DESCRIPTION 

Name  :  Typical  building  2  05-01-91 

Carrier  Hourly  Analysis  Program  6100190202 

Prepared  By  :  E  A  C  Page  1  of  2 

1*  SYSTEM  NAME  AND  TYPE 

System  Name  ^  Typical  building  2 

System  Class  =  Constant  Volume 

System  Type  =  (SZCV)  Single  Zone  Constant  Volume 

Operation  Type  -  2  Heating  Only 

Type  of  Heating  =  1  Central  Heating 

************************************************************************ 

2.  SPACE  SELECTION  (see  separate  printout) 

**★*★★**★***  ★***<(r***  *★★*★★****♦★♦****★★★*♦***★******★*★**★★★***  ********* 

3.  THERMOSTAT  &  EQUIPMENT  SCHEDULING  DATA 


Operation 

Period 

Thermostat  J 
Cooling 

Setpoints 

Heating 

Ventilation 

Dampers 

Occupied 

75.0  F 

68.0  F 

CLOSED 

Unoccupied 

75.0  F 

68.0  F 

CLOSED 

Weekday 

;  Occupied 

Period  Begins 

at 

0  ; 

Duration 

=  24  hrs 

Saturday 

:  Occupied 

Period  Begins 

at 

0  ; 

Duration 

=  24  hrs 

Sunday 

:  Occupied 

Period  Begins 

at 

0  ; 

Duration 

=  24  hrs 

Design  Day 

:  Occupied 

Period  Begins 

at 

0  ; 

Duration 

=  24  hrs 

4*  SUPPLY,  VENTILATION,  RETURN  AIR  DATA 
SUPPLY  AIR 

Supply  air  temperature  =  ! 

Heating  supply  temperature  =  ? 

Fan  operation  for  heating  - 

VENTILATION  AIR 

Nominal  ventilation  flow  rate  =  ( 

Minimum  ventilation  flow  rate  =  C 

Damper  leak  rate  = 

RETURN  AIR 

Zone  exhaust  air  flow  rate  -  C 

Zone  exhaust  fan  power  = 

Is  a  return  plenum  used  ? 


55.0  F 
95.0  F 

2  Cycled 

0.00  %  of  supply  air 
0.00  %  of  supply  air 
0  %  of  vent  air 

0.00  %  of  vent,  air 
0.0  kW 
N 


AIR  SYSTEM  DESCRIPTION 


Name  ;  Typical  building  2  05-01-91 
Carrier  Hourly  Analysis  Program  6100190202 
Prepared  By  :  E  A  C  Page  2  of  2 
★★★★★★★★★★************^*************************************’^****^****** 


5,  FAN  DATA 
SUPPLY  FAN 
Type 
Static 
Efficiency 
Conf igur at ion 
RETURN  FAN 


2: Forward  curved 
0.60  in  wg 
60  % 

1  Draw-thru 


Type 


l:(Fan  does  not  exist) 


6.  ACCESSORY  DEVICES  AND  SYSTEMS 
PREHEAT  COIL 
(Not  used) 

OUTDOOR  AIR  ECONOMIZER  CONTROL 
(Not  used) 

VENTILATION  AIR  RECLAIM 
(Not  used) 

HUMIDITY  CONTROL 
(Not  used) 

************************************************************************ 


7.  MISCELLANEOUS  SYSTEM  DATA 

Cooling  coil  bypass  factor  =  0.050 

Type  of  supplemental  heating  =  1  Not  Used 

★*★****★****★★**★**★★*★*****★★★★**★★*****★*******★★*★★****************** 
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AIR  SYSTEM  DESCRIPTION 

Name  :  Typical  building  3  05-01-91 

Carrier  Hourly  Analysis  Program  6100190202 

Prepared  By  :  E  A  C  Page  1  of  2 

************************************************************************ 

1.  SYSTEM  NAME  AND  TYPE 

System  Name  =  Typical  building  3 

System  Class  «  Constant  Volume 

System  Type  =  (SZCV)  Single  Zone  Constant  Volume 

Operation  Type  =  2  Heating  Only 

Type  of  Heating  =  1  Central  Heating 

************************************************************************ 

2.  SPACE  SELECTION  (see  separate  printout) 
★★★★★★★★★★★*********************************^***********************^*** 

3.  THERMOSTAT  Sc  EQUIPMENT  SCHEDULING  DATA 


Operation 

Thermostat  Setpoints 

Ventilation 

Period 

Cooling 

Heating 

Dampers 

Occupied 

75.0  F 

68.0  F 

CLOSED 

Unoccupied 

75.0  F 

68.0  F 

CLOSED 

Weekday 

:  Occupied  Period  Begins 

at 

0  ; 

Duration 

=  24  hrs 

Saturday 

:  Occupied  Period  Begins 

at 

0  ; 

Duration 

=  24  hrs 

Sunday 

:  Occupied  Period  Begins 

at 

0  ; 

Duration 

s=  24  hrs 

Design  Day 

:  Occupied  Period  Begins 

at 

0  ; 

Duration 

=  24  hrs 

************************************************************************ 
4,  SUPPLY,  VENTILATION,  RETURN  AIR  DATA 
SUPPLY  AIR 


Supply  air  temperature  = 

Heating  supply  temperature 
Fan  operation  for  heating  = 

VENTILATION  AIR 

Nominal  ventilation  flow  rate  = 

Minimum  ventilation  flow  rate  = 

Damper  leak  rate  = 

RETURN  AIR 

Zone  exhaust  air  flow  rate  = 

Zone  exhaust  fan  power  - 

Is  a  return  plenum  used  ? 


55.0  F 
95.0  F 

2  Cycled 

0.00  %  of  supply  air 
0.00  %  of  supply  air 
0  %  of  vent  air 

0.00  %  of  vent,  air 
0.0  kW 
N 


AIR  SYSTEM  DESCRIPTION 


Name  :  Typical  building  3  05-01-91 
Carrier  Hourly  Analysis  Program  6100190202 
Prepared  By  :  E  A  C  Page  2  of  2 
************************************************************************ 


5.  FAN  DATA 
SUPPLY  FAN 


Type 
Static 
Efficiency 
Conf igur at ion 
RETURN  FAN 
Type 


2: Forward  curved 
0.60  in  wg 
60  % 

1  Draw-thru 

l:(Fan  does  not  exist) 


6.  ACCESSORY  DEVICES  AND  SYSTEMS 
PREHEAT  COIL 
(Not  used) 

OUTDOOR  AIR  ECONOMIZER  CONTROL 
(Not  used) 

VENTILATION  AIR  RECLAIM 
(Not  used) 

HUMIDITY  CONTROL 
(Not  used) 


7.  MISCELLANEOUS  SYSTEM  DATA 

Cooling  coil  bypass  factor  «  0.050 

Type  of  supplemental  heating  *  1  Not  Used 
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AIR  SYSTEM  DESCRIPTION 

Name  :  Typical  building  4  05-01-91 
Carrier  Hourly  Analysis  Program  6100190202 
Prepared  By  :  E  A  C  Page  1  of  2 
************************************************************************ 


1.  SYSTEM  NAME  AND  TYPE 


System  Name 
System  Class 
System  Type 
Operation  Type 


=  Typical  building  4 
-  Constant  Volume 

=  (SZCV)  Single  Zone  Constant  Volume 
=  2  Heating  Only 


Type  of  Heating  =  1  Central  Heating 

************************************************************************ 


2.  SPACE  SELECTION  (see  separate  printout) 
************************************************************************ 


3.  THERMOSTAT  &  EQUIPMENT  SCHEDULING  DATA 


Operation 

Thermostat  Setpoints 

Ventilation 

Period 

Cooling 

Heating 

Dampers 

Occupied 

75.0  F 

68.0  F 

CLOSED 

Unoccupied 

75.0  F 

68.0  F 

CLOSED 

Weekday 
Saturday 
Sunday 
Design  Day 


:  Occupied  Period  Begins  at 
:  Occupied  Period  Begins  at 
:  Occupied  Period  Begins  at 
:  Occupied  Period  Begins  at 


0  ;  Duration 
0  ;  Duration 
0  ;  Duration 
0  ;  Duration 


=  24  hrs 
=  24  hrs 
=  24  hrs 
=  24  hrs 


*******★★***★**♦★★★★****★*♦*♦***★**★★*★★★★★**★*************★****★**★★★** 
4.  SUPPLY,  VENTILATION,  RETURN  AIR  DATA 
SUPPLY  AIR 


Supply  air  temperature 

55.0 

F 

Heating  supply  temperature 

= 

95.0 

F 

Fan  operation  for  heating 

ss 

2 

Cycled 

VENTILATION  AIR 

Nominal  ventilation  flow  rate 

s 

0.00 

%  of 

supply  air 

Minimum  ventilation  flow  rate 

s 

0.00 

%  of 

supply  air 

Damper  leak  rate 

3S 

0 

%  of 

vent  air 

RETURN  AIR 

Zone  exhaust  air  flow  rate 

- 

0.00 

%  of 

vent,  air 

Zone  exhaust  fan  power 

= 

0.0 

kW 

Is  a  return  plenum  used 

? 

N 
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AIR  SYSTEM  DESCRIPTION 


Name  :  Typical  building 

4 

05-01-91 

Carrier  Hourly  Analysis 

Program 

6100190202 

Prepared  By  :  E  A  C 

Page  2  of  2 

♦★*★***★**★*♦★*★***★♦**★★★******★★★★★★★★***★★★***♦****★*★★*********★★*** 

5.  FAN  DATA 

SUPPLY  FAN 

Type 

=  2: Forward  curved 

Static 

=  0.60  in  wg 

Efficiency 

»  60  % 

Configuration 

RETURN  FAN 

*  1  Draw-thru 

Type 

»  l:(Fan  does  not  exist) 

6.  ACCESSORY  DEVICES  AND  SYSTEMS 
PREHEAT  COIL 

(Not  used) 

OUTDOOR  AIR  ECONOMIZER  CONTROL 
(Not  used) 

VENTILATION  AIR  RECLAIM 
(Not  used) 

HUMIDITY  CONTROL 
(Not  used) 

7.  MISCELLANEOUS  SYSTEM  DATA 

Cooling  coil  bypass  factor  *  0.050 

Type  of  supplemental  heating  *  1  Not  Used 


05-01-91 
6100190202 
Page  1  of  2 


AIR  SYSTEM  DESCRIPTION 
Name  :  Typical  building  5 
Carrier  Hourly  Analysis  Program 
Prepared  By  :  E  A  C 


1.  SYSTEM  NAME  AND  TYPE 

System  Ncune  -  Typical  building  5 

System  Class  »  Constant  Volume 

System  Type  =  (SZCV)  Single  Zone  Constant  Volume 

Operation  Type  *  2  Heating  Only 

Type  of  Heating  =  1  Central  Heating 


2.  SPACE  SELECTION  (see  separate  printout) 
****★★★****★**★**★****★*★★★*****★********* 

3.  THERMOSTAT  &  EQUIPMENT  SCHEDULING  DATA 


4-0 


AIR  SYSTEM  DESCRIPTION 


Name  :  Typical  building  5 

05-01-91 

Carrier  Hourly  Analysis  Program 

6100190202 

Prepared  By  :  E  A  C 

Page  2  of  2 

5.  FAN  DATA 

SUPPLY  FAN 

Type 

=  2 : Forward  curved 

Static 

=  0.60  in  wg 

Efficiency 

=  60  % 

Configuration 

=  1  Draw-thru 

RETURN  FAN 

Type 

=  l:{Fan  does  not  exist) 

************************************************************************ 
6.  ACCESSORY  DEVICES  AND  SYSTEMS 


PREHEAT  COIL 
(Not  used) 

OUTDOOR  AIR  ECONOMIZER  CONTROL 
(Not  used) 

VENTILATION  AIR  RECLAIM 
(Not  used) 

HUMIDITY  CONTROL 
(Not  used) 

************************************************************************ 

7.  MISCELLANEOUS  SYSTEM  DATA 

Cooling  coil  bypass  factor  =  0*050 

Type  of  supplemental  heating  =  1  Not  Used 

★★♦★★★A***************************************************************** 
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PLANT  DESCRIPTIONS 
Plant  :  Typical  building  1, elect 
Prepared  By  :  E  A  C 
Carrier  Hourly  Analysis  Program 


1  PLANT  NAME  AND  TYPES 

Class  «  Heat  Pumps 

Name  *  Typical  building  Ir elect 

Heat  Pump  Type  *  Air  Source  Heat  Pump 

Auxiliary  Plant  Type  «  Electrical  Resistance 

itiUtiticiticicItitlticitirirltiticTkicfilt'kirititititititifitifititititititicit’klt'kitititiciticitlticitititicitidtitit'tcicIcitititititikit 

2  AIR  SYSTEM  SELECTION 


05-02-91 
6100190202 
Page  1  of  1 


Air  System  Name 


Air  System  Name 


Typical  building  1 


1  I 


3  PLANT  CHARACTERISTICS  (Air  Source  Heat  Pump) 

COOLING  DATA 

Estimated  maximum  cooling  coil  load  =  6.04  Ton 

Capacity  at  95.0  F  outdoor  air  =  8.00  Ton 

Input  power  rate  at  95.0  F  outdoor  air  *  1.200  kW/Ton 

HEATING  DATA 

Estimated  maximum  heating  coil  load  =  76.56  MBH 

Capacity  at  47.0  F  outdoor  air  =  96.0  MBH 

Compressor,  evaporator  fan  kw  at  47.0  F  outdoor  air  -  10.0  kW 

Outdoor  air  temperature  for  cutoff  =  15.0  F 

AUXILIARY  PLANT  DATA 

Plant  type  =  Electrical 

Estimated  maximum  heating  coil  load  =  76.56  MBH 

Type  of  heating  «  Direct 

************************************************************************ 

4  PUMP  SYSTEM  DATA 
(No  inputs  required) 


PLANT  DESCRIPTIONS 

Plant  :  Typical  building  2, elect  05‘“02-91 

Prepared  By  :  E  A  C  6100190202 

Carrier  Hourly  Analysis  Program  Page  1  of  1 

1  PLANT  NAME  AND  TYPES 

Class  -  Heat  Pumps 

Name  *  Typical  building  2, elect 

Heat  Pump  Type  «  Air  Source  Heat  Pump 

Auxiliary  Plant  Type  »  Electrical  Resistance 

2  AIR  SYSTEM  SELECTION 


Air  System  Name 


Mult 


Air  System  Name 


Mult 


Typical  building  2  1  | 

3  PLANT  CHARACTERISTICS  (Air  Source  Heat  Pump) 

COOLING  DATA 

Estimated  maximum  cooling  coil  load 
Capacity  at  95.0  F  outdoor  air 
Input  power  rate  at  95.0  F  outdoor  air 
HEATING  DATA 

Estimated  maximum  heating  coil  load 
Capacity  at  47.0  F  outdoor  air 

Compressor I  evaporator  fan  kW  at  47.0  F  outdoor  air 
Outdoor  air  temperature  for  cutoff 
AUXILIARY  PLANT  DATA 
Plant  type  =  Electrical 

Estimated  maximum  heating  coil  load  =  48.25  MBH 

Type  of  heating  =  Direct 

************it*****************************************************W**^** 

4  PUMP  SYSTEM  DATA 
(No  inputs  required) 


3.60  Ton 
4.00  Ton 
1.200  kW/Ton 

48.25  MBH 
24.0  MBH 
5.0  kW 
15.0  F 
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PLANT  DESCRIPTIONS 

Plant  :  Typical  building  3, elect  05’-02-91 
Prepared  By  :  E  A  C  6100190202 
Carrier  Hourly  Analysis  Program  Page  1  of  1 
***★*★**★*★***★*******★****★★*★★★★*★★*****★**★****★★*★*★**************** 


1  PLANT  NAME  AND  TYPES 


Class 

Name 

Heat  Pump  Type 
Auxiliary  Plant  Type 


ss  Heat  Pumps 

*  Typical  building  3 /elect 
=  Air  Source  Heat  Pump 
s  Electrical  Resistance 


2  AIR  SYSTEM  SELECTION 


Air  System  Name 


Mult  I  Air  System  Name 


Mult 


Typical  building  3  1  | 

**★**********★*♦♦***★*****★★*********************★★★★**★★*★********★**** 

3  PLANT  CHARACTERISTICS  (Air  Source  Heat  Pump) 

COOLING  DATA 

Estimated  maximum  cooling  coil  load 
Capacity  at  95.0  F  outdoor  air 
Input  power  rate  at  95.0  F  outdoor  air 
HEATING  DATA 

Estimated  maximum  heating  coil  load 
Capacity  at  47.0  F  outdoor  air 

Compressor,  evaporator  fan  kW  at  47.0  F  outdoor  air 
Outdoor  air  temperature  for  cutoff 
AUXILIARY  PLANT  DATA 
Plant  type  =  Electrical 

Estimated  maximum  heating  coil  load  =  92.06  MBH 

Type  of  heating  =  Direct 

*★★★**★★**★*♦★★******★**★**★*★★**★*****★*********★★★*★*******★*★★★***★*★ 

4  PUMP  SYSTEM  DATA 
(No  inputs  required) 


6.94  Ton 
8.00  Ton 
1.200  kW/Ton 

92.06  MBH 
96.0  MBH 
10.0  kW 
15.0  F 
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PLANT  DESCRIPTIONS 

Plant  :  Typical  building  4, elect  05-02-91 

Prepared  By  :  E  A  C  6100190202 

Carrier  Hourly  Analysis  Program  Page  1  of  1 

************************«*1^*«*****V^*il^*************4r  ************  ********* 


1  PLANT  NAME  AND  TYPES 


Class 

Name 

Heat  Pump  Type 
Auxiliary  Plant  Type 


*  Heat  Pumps 

*  Typical  building  4, elect 
ss  Air  Source  Heat  Pump 

s  Electrical  Resistance 


2  AIR  SYSTEM  SELECTION 


Air  System  Name 


Mult  I  Air  System  Name 


Mult 


Typical  building  4  1  | 

************************************************************************ 

3  PLANT  CHARACTERISTICS  (Air  Source  Heat  Pump) 

COOLING  DATA 

Estimated  maximum  cooling  coil  load 
Capacity  at  95.0  F  outdoor  air 
Input  power  rate  at  95.0  F  outdoor  air 
HEATING  DATA 

Estimated  maximum  heating  coil  load 
Capacity  at  47.0  F  outdoor  air 

Compressor,  evaporator  fan  kW  at  47.0  F  outdoor  air 
Outdoor  air  temperature  for  cutoff 
AUXILIARY  PLANT  DATA 
Plant  type  =  Electrical 

Estimated  maximum  heating  coil  load  =  64.03  MBH 

Type  of  heating  =  Direct 

************************************************************************ 

4  PUMP  SYSTEM  DATA 
(No  inputs  required) 

************************************************************************ 


5.19  Ton 
5.00  Ton 
1.200  kW/Ton 

64.03  MBH 
62.0  MBH 
5.0  kW 
15.0  F 


4«5 


PLANT  DESCRIPTIONS 

Plant  :  Typical  building  5, elect  05-02-91 
Prepared  By  :  E  A  C  6100190202 
Carrier  Hourly  Analysis  Program  Page  1  of  1 


1  PLANT  NAME  AND  TYPES 


Class 

Name 

Heat  Pump  Type 
Auxiliary  Plant  Type 


=  Heat  Pumps 

=  Typical  building  5, elect 
*  Air  Source  Heat  Pump 
«  Electrical  Resistance 


2  AIR  SYSTEM  SELECTION 


Air  System  Name 


Mult  I  Air  System  Name 


Mult 


Typical  building  5  1  | 

******************************^*******^*******<>f************************* 

3  PLANT  CHARACTERISTICS  (Air  Source  Heat  Pump) 

COOLING  DATA 

Estimated  maximum  cooling  coil  load 
Capacity  at  95.0  F  outdoor  air 
Input  power  rate  at  95.0  F  outdoor  air 
HEATING  DATA 

Estimated  maximum  heating  coil  load 
Capacity  at  47.0  F  outdoor  air 

Compressor,  evaporator  fan  kW  at  47.0  F  outdoor  air 
Outdoor  air  temperature  for  cutoff 
AUXILIARY  PLANT  DATA 
Plant  type  -  Electrical 

Estimated  maximum  heating  coil  load  =  70.15  MBH 

Type  of  heating  -  Direct 

★★★★★★★★★★★★★★★★★★★★★★★★★************ifr**************^**** ★★★*★********★★ 

4  PUMP  SYSTEM  DATA 
(No  inputs  required) 

************************************************************************ 


5.27  Ton 
6.00  Ton 
1.200  kW/Ton 

70.15  MBH 
72.0  MBH 
7.5  kW 
15.0  F 


ANNUAL  ENERGY  COSTS 


Building  :  Typical  building  1, elect 
Site  :  Washington,  Diet,  of  Columbia 
Prepared  By  :  E  A  C 
Carrier  Hourly  Analysis  Program 


05-02-91 

6100190202 

Page  1  of  1 


TABLE  !•  COSTS  BY  ENERGY  CATEGORY 


HVAC  Component 

Annual 

Energy 

< -  Annual 

(MBTU) 

Costs  *  — > 
(MBTU/sgft) 

%  of 
Total 

Electric 

18951  kWh 

65 

0.011 

47.4  % 

Natural  Gas 

0  Therms 

0 

0.000 

0.0  % 

Fuel  Oil 

0  gallon 

0 

0.000 

0.0  % 

Propane 

0  Therms 

0 

0.000 

0.0  % 

Remote  Heating 

0  Therms 

0 

0.000 

0.0  % 

Remote  Cooling 

0  Therms 

0 

0.000 

0.0  % 

»>  HVAC  Subtotal 

65 

0.011 

47.4  % 

Non-HVAC  Component 


Electric 

21068  kWh 

72 

0.012 

52.6  % 

Natural  Gas 

0  Therms 

0 

0.000 

0.0  % 

Fuel  Oil 

0  gallon 

0 

0.000 

0.0  % 

Propane 

0  Therms 

0 

0.000 

0.0  % 

Remote  Heating 

0  Therms 

0 

0.000 

0.0  % 

»>  Non-HVAC  Subtotal 

72 

0.012 

52.6  % 

*  Note;  1.  Cost  per  unit  floor  area  is  based  on  the  gross 
building  floor  area.  For  this  building: 

Gross  floor  area  =  5,808  sqft 

Conditioned  floor  area  =  5,808  sqft 

**♦*★***★***★*★♦****★*★★★★**★******★****★*★***********★*★*****★******★★* 


A1 


ANNUAL  COMPONENT  COSTS 

Building  :  Typical  building  1, elect  05-02-91 

Site  :  Washington,  Diet,  of  Columbia  6100190202 

Prepared  By  :  E  A  C 

Carrier  Hourly  Analysis  Program  Page  1  of  1 

TABLE  1.  COSTS  BY  COMPONENT 


< -  Annual 

Costs  * - > 

%  of 

Component 

(MBTU) 

(MBTU/ sgft) 

Total 

Air  System  Fans 

5 

0.001 

3.8  % 

Cooling  Plants 

24 

0.004 

17.6  % 

Heating  Plants 

35 

0.006 

26.0  % 

Pumps 

0 

0.000 

0.0  % 

»>  HVAC  Subtotal 

65 

0.011 

47.4  % 

Lights 

0 

0.000 

0,0  % 

Other  Electric 

0 

0.000 

0.0  % 

Miscellaneous  Electric 

0 

0.000 

0.0  % 

Domestic  Hot  Water 

72 

0,012 

52.6  % 

»>  Non-HVAC  Sub-total 

72 

0.012 

52.6  % 

»>  GRAND  TOTAL 

137 

0.024 

100.0  % 

*  Note:  !•  Cost  per  unit  floor  area  is  based  on  the  gross 
building  floor  area*  For  this  building: 

Gross  floor  area  =  5,808  sgft 

Conditioned  floor  area  =  5,808  sgft 

************************************************************************ 


ANNUAL  ENERGY  COSTS 

Building  :  Typical  building  2, elect  05-02-91 
Site  :  Washington,  Dist,  of  Columbia  6100190202 
Prepared  By  :  E  A  C 

Carrier  Hourly  Analysis  Program  Page  1  of  1 
************************************************************************ 
TABLE  1.  COSTS  BY  ENERGY  CATEGORY 


HVAC  Component 

Annual 

Energy 

< -  Annual 

(MBTU) 

Costs  *  — > 
(MBTU/sgft) 

%  of 
Total 

Electric 

20184  kWh 

69 

0.019 

65.7  % 

Natural  Gas 

0  Therms 

0 

0.000 

0.0  % 

Fuel  Oil 

0  gallon 

0 

0.000 

0.0  % 

Propane 

0  Therms 

0 

0.000 

0.0  % 

Remote  Heating 

0  Therms 

0 

0.000 

0.0  % 

Remote  Cooling 

0  Therms 

0 

0.000 

0.0  % 

»>  HVAC  Subtotal 

69 

0.019 

65.7  % 

Non-HVAC  Component 


Electric 

10534  kWh 

36 

0.010 

34.3  % 

Natural  Gas 

0  Therms 

0 

0.000 

0.0  % 

Fuel  Oil 

0  gallon 

0 

0.000 

0.0  % 

Propane 

0  Therms 

0 

0.000 

0.0  % 

Remote  Heating 

0  Therms 

0 

0.000 

0.0  % 

»>  Non-HVAC  Subtotal 

36 

0.010 

34.3  % 

»>  GRAND  TOTAL  105  0.028  100.0  % 


*  Note:  1.  Cost  per  unit  floor  area  is  based  on  the  gross 
building  floor  area.  For  this  building: 

Gross  floor  area  =  3,704  sgft 

Conditioned  floor  area  =  3,704  sgft 

**************  ★************★**★*★****★★**★★**★*★★*★**★********★*★****  *5*;* 


ANNUAL  COMPONENT  COSTS 

Building  :  Typical  building  2 /elect  05-02-91 

Site  :  Washington,  Diet,  of  Columbia  6100190202 

Prepared  By  ;  E  A  C 

Carrier  Hourly  Analysis  Program  Page  1  of  1 

★****★********♦**★****★★★***★*★★****★★***************★*★****1^*********** 

TABLE  !•  COSTS  BY  COMPONENT 


< -  Annual 

Costs  * - > 

%  of 

Component 

(MBTU) 

(MBTU/sgft) 

Total 

Air  System  Fans 

3 

0.001 

2.9  % 

Cooling  Plants 

14 

0.004 

13.3  % 

Heating  Plants 

52 

0.014 

49.5  % 

Pumps 

0 

0.000 

0.0  % 

»>  HVAC  Subtotal 

69 

0.019 

65.7  % 

Lights 

0 

0.000 

0.0  % 

Other  Electric 

0 

0.000 

0.0  % 

Miscellaneous  Electric 

0 

0.000 

0.0  % 

Domestic  Hot  Water 

36 

0.010 

34.3  % 

»>  Non-HVAC  Sub-total 

36 

0.010 

34.3  % 

»>  GRAND  TOTAL 

105 

0.028 

100.0  % 

*  Note:  1.  Cost  per  unit  floor 

area  is  based  on 

the  gross 

building  floor  area.  For  this  building: 

Gross  floor  area  =  3,704  sgft 

Conditioned  floor  area  =  3,704  sqft 


ANNUAL  COMPONENT  COSTS 

Building  ;  Typical  building  3, elect  05-02-91 

Site  :  Washington,  Diet,  of  Columbia  6100190202 

Prepared  By  :  E  A  C 

Carrier  Hourly  Analysis  Progreun  Page  1  of  1 

★  *★*★*★★**★★★***★★★  ★★♦★*********************Kk«r**************  **★*★★★***** 

TABLE  1.  COSTS  BY  COMPONENT 


< -  Annual 

Costs  * - > 

%  of 

Component 

(MBTU) 

(MBTU/sgft) 

Total 

Air  System  Fans 

6 

0.001 

3.7  % 

Cooling  Plants 

26 

0.004 

16.9  % 

Heating  Plants 

52 

0.007 

33.1  % 

Pumps 

0 

0.000 

0.0  % 

»>  HVAC  Subtotal 

84 

0.011 

53.7  % 

Lights 

0 

0.000 

0.0  % 

Other  Electric 

0 

0.000 

0.0  % 

Miscellaneous  Electric 

0 

0.000 

0.0  % 

Domestic  Hot  Water 

72 

0.010 

46.3  % 

»>  Non-HVAC  Sub-total 

72 

0.010 

46.3  % 

»>  GRAND  TOTAL 

155 

0.021 

100.0  % 

*  Note:  1.  Cost  per  unit  floor  area  is  based  on  the  gross 
building  floor  area.  For  this  building: 

Gross  floor  area  =  7,408  sgft 

Conditioned  floor  area  =  7,408  sgft 
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ANNUAL  ENERGY  COSTS 

Building  :  Typical  building  3, elect  05-02-91 
Site  :  Washington,  Dist.  of  Columbia  6100190202 
Prepared  By  :  E  A  C 

Carrier  Hourly  Analysis  Program  Page  1  of  1 
*★*★★*★*★**★*★**★***★****★★★*★★★*★******★***★*★★*★★*★*****♦************* 
TABLE  1.  COSTS  BY  ENERGY  CATEGORY 


Annual 

< - Annual 

Costs  *  — > 

%  of 

HVAC  Component 

Energy 

(MBTU) 

(MBTU/ sqft) 

Total 

Electric 

24482  kWh 

84 

0.011 

53.7  % 

Natural  Gas 

0  Therms 

0 

0.000 

0.0  % 

Fuel  Oil 

0  gallon 

0 

0.000 

0.0  % 

Propane 

0  Therms 

0 

0.000 

0.0  % 

Remote  Heating 

0  Therms 

0 

0.000 

0.0  % 

Remote  Cooling 

0  Therms 

0 

0.000 

0.0  % 

»>  HVAC  Subtotal 

84 

0.011 

53.7  % 

Non-HVAC  Component 

Electric 

21068  kWh 

72 

0.010 

46.3  % 

Natural  Gas 

0  Therms 

0 

0.000 

0.0  % 

Fuel  Oil 

0  gallon 

0 

0.000 

0.0  % 

Propane 

0  Therms 

0 

0.000 

0.0  % 

Remote  Heating 

0  Therms 

0 

0.000 

0.0  % 

»>  Non-HVAC  Subtotal 

72 

0.010 

46.3  % 

»>  GRAND  TOTAL 

155 

0.021 

100.0  % 

*  Note:  1.  Cost  per  unit  floor  area  is  based  on  the  gross 

building  floor  area*  For  this  building; 

Gross  floor  area  =  7,408  sqft 

Conditioned  floor  area  =  7,408  sqft 


ANNUAL  COMPONENT  COSTS 

Building  :  Typical  building  4, elect  05-02-91 

Site  :  Washington,  Dist*  of  Columbia  6100190202 

Prepared  By  s  E  A  C 

Carrier  Hourly  Analysis  Program  Page  1  of  1 

**★******★****★***************★*★★****★*★★**★*★*****★**★★*★***★★*★****** 


TABLE  1.  COSTS  BY  COMPONENT 


<- 

- Annual 

Costs  * - > 

%  of 

Component 

(MBTU) 

(MBTU/sqft) 

Total 

Air  System  Fans 

4 

0.001 

5.3  % 

Cooling  Plants 

21 

0.005 

24.3  % 

Heating  Plants 

23 

0.006 

27.8  % 

Pumps 

0 

0.000 

0.0  % 

»>  HVAC  Subtotal 

48 

0.012 

57.4  % 

Lights 

0 

0.000 

0.0  % 

Other  Electric 

0 

0.000 

0.0  % 

Miscellaneous  Electric 

0 

0.000 

0.0  % 

Domestic  Hot  Water 

36 

0.009 

42.6  % 

»>  Non-HVAC  Sub-total 

36 

0.009 

42.6  % 

»>  GRAND  TOTAL 

84 

0.020 

100.0  % 

II 

II 

11 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

11 

II 

11 

II 

*  Note:  1.  Cost  per  unit  floor  area 

is  based  on 

the  gross 

building  floor  area.  For 

this  building: 

Gross  floor  area 

= 

4,146  sqft 

Conditioned  floor  area 

= 

4,146  sqft 

************************************************************************ 

ANNUAL  ENERGY  COSTS 

Building  :  Typical  building  4, elect  05-02-91 

Site  :  Washington/  Diet,  of  Columbia  6100190202 

Prepared  By  :  E  A  C 

Carrier  Hourly  Analysis  Program  Page  1  of  1 

************************************************************************ 
TABLE  1.  COSTS  BY  ENERGY  CATEGORY 


Annual 

< -  Annual 

Costs  *  — > 

%  of 

HVAC  Component 

Energy 

(MBTU) 

(MBTU/ sqft) 

Total 

Electric 

14202  kWh 

48 

0.012 

57.4  % 

Natural  Gas 

0  Therms 

0 

0.000 

0.0  % 

Fuel  Oil 

0  gallon 

0 

0.000 

0.0  % 

Propane 

0  Therms 

0 

0.000 

0.0  % 

Remote  Heating 

0  Therms 

0 

0.000 

0.0  % 

Remote  Cooling 

0  Therms 

0 

0.000 

0.0  % 

»>  HVAC  Subtotal 

48 

0.012 

57.4  % 

Non-HVAC  Component 

Electric 

10534  kWh 

36 

0.009 

42.6  % 

Natural  Gas 

0  Therms 

0 

0.000 

0.0  % 

Fuel  Oil 

0  gallon 

0 

0.000 

0.0  % 

Propane 

0  Therms 

0 

0.000 

0.0  % 

Remote  Heating 

0  Therms 

0 

0.000 

0.0  % 

»>  Non-HVAC  Subtotal 

36 

0.009 

42.6  % 

»>  GRAND  TOTAL 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

II 

84 

0.020 

100.0  % 

*  Note:  1.  Cost  per  unit  floor  area  is  based  on  the  gross 
building  floor  area*  For  this  building: 

Gross  floor  area  =  4,146  sqft 

Conditioned  floor  area  =  4,146  sqft 
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ANNUAL  COMPONENT  COSTS 

Building  :  Typical  building  5, elect  05-02-91 
Site  :  Washington,  Diet,  of  Columbia  6100190202 
Prepared  By  :  E  A  C 

Carrier  Hourly  Analysis  Program  Page  1  of  1 
★********************^********************************************’^***** 
TABLE  1.  COSTS  BY  COMPONENT 


< -  Annual 

Costs  ♦ - > 

%  of 

Component 

(MBTU) 

(MBTU/sgft) 

Total 

Air  System  Fans 

4 

0.001 

3.8  % 

Cooling  Plants 

20 

0.004 

17.2  % 

Heating  Plants 

39 

0.007 

33.0  % 

Pumps 

0 

0.000 

0.0  % 

>»  HVAC  Subtotal 

63 

0.011 

53.9  % 

Lights 

0 

0.000 

0.0  % 

Other  Electric 

0 

0.000 

0.0  % 

Miscellaneous  Electric 

0 

0.000 

0.0  % 

Domestic  Hot  Water 

54 

0.010 

46.1  % 

»>  Non-HVAC  Sub-total 

54 

0.010 

46.1  % 

»>  GRAND  TOTAL 

117 

0.021 

100.0  % 

♦  Notes  1.  Cost  per  unit  floor  area  is  based  on  the  gross 
building  floor  area.  For  this  buildings 
Gross  floor  area  =  5,556  sgft 

Conditioned  floor  area  =  5,556  sgft 
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ANNUAL  ENERGY  COSTS 

Building  :  Typical  building  5, elect  05-02-91 

Site  :  Washington,  Dist.  of  Columbia  6100190202 

Prepared  By  :  E  A  C 

Carrier  Hourly  Analysis  Program  Page  1  of  1 

************************************************************************ 

TABLE  1.  COSTS  BY  ENERGY  CATEGORY 


Annual 

< -  Annual 

Costs  *  — > 

%  of 

HVAC  Component 

Energy 

(MBTU) 

(MBTU/ sqft) 

Total 

Electric 

18506  kWh 

63 

0.011 

53.9  % 

Natural  Gas 

0  Therms 

0 

0.000 

0.0  % 

Fuel  Oil 

0  gallon 

0 

0.000 

0.0  % 

Propane 

0  Therms 

0 

0.000 

0.0  % 

Remote  Heating 

0  Therms 

0 

0.000 

0.0  % 

Remote  Cooling 

0  Therms 

0 

0.000 

0.0  % 

»>  HVAC  Subtotal 

63 

0.011 

53.9  % 

Non-HVAC  Component 

Electric 

15801  kWh 

54 

0.010 

46.1  % 

Natural  Gas 

0  Therms 

0 

0.000 

0.0  % 

Fuel  Oil 

0  gallon 

0 

0.000 

0.0  % 

Propane 

0  Therms 

0 

0.000 

0.0  % 

Remote  Heating 

0  Therms 

0 

0.000 

0.0  % 

»>  Non-HVAC  Subtotal 

54 

0.010 

46.1  % 

»>  GRAND  TOTAL 

117 

0.021 

100.0  % 

*  Note:  1.  Cost  per  unit  floor  area  is  based  on  the  gross 
building  floor  area.  For  this  building: 

Gross  floor  area  =  5,556  sqft 

Conditioned  floor  area  =  5,556  sqft 

************************************************************************ 


ANNUAL  COMPONENT  COSTS 

Building  :  Typical  building  1,  gas  05-03-91 

Site  ;  Washington,  Diet,  of  Columbia  6100190202 

Prepared  By  :  E  A  C 

Carrier  Hourly  Analysis  Program  Page  1  of  1 

************************************************************************ 

TABLE  !•  COSTS  BY  COMPONENT 


< - Annual 

Costs  * - > 

%  of 

Component 

(MBTU) 

(MBTU/sgft) 

Total 

Air  System  Fans 

5 

0.001 

2.4  % 

Cooling  Plants 

16 

0.003 

7.4  % 

Heating  Plants 

100 

0.017 

47.5  % 

Pumps 

0 

0.000 

0.0  % 

»>  HVAC  Subtotal 

121 

0.021 

57.4  % 

Lights 

0 

0.000 

0.0  % 

Other  Electric 

0 

0.000 

0.0  % 

Miscellaneous  Electric 

0 

0.000 

0.0  % 

Domestic  Hot  Water 

90 

0.015 

42.6  % 

»>  Non-HVAC  Sub-total 

90 

0.015 

42.6  % 

»>  GRAND  TOTAL 

211 

0.036 

100.0  % 

*  Note:  1.  Cost  per  unit  floor 

area  is  based  on 

the  gross 

building  floor  area.  For  this  building: 

Gross  floor  area  =  5,808  sqft 

Conditioned  floor  area  =  5,808  sqft 
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ANNUAL  ENERGY  COSTS 


Building  :  Typical  building  1,  gas 
Site  :  Washington,  Dist*  of  Columbia 
Prepared  By  :  E  A  C 
Carrier  Hourly  Analysis  Program 


05--03-91 

6100190202 

Page  1  of  1 


TABLE  1.  COSTS  BY  ENERGY  CATEGORY 


HVAC  Component 

Annual 

Energy 

< -  Annual 

(MBTU) 

Costs  *  — > 
(MBTU/ sqft) 

%  of 
Total 

Electric 

6066  kWh 

21 

0.004 

9.8  % 

Natural  Gas 

1002  Therms 

100 

0.017 

47.5  % 

Fuel  Oil 

0  gallon 

0 

0.000 

0.0  % 

Propane 

0  Therms 

0 

0.000 

0.0  % 

Remote  Heating 

0  Therms 

0 

0.000 

0.0  % 

Remote  Cooling 

0  Therms 

0 

0.000 

0.0  % 

»>  HVAC  Subtotal 

121 

0.021 

57.4  % 

Non-HVAC  Component 


Electric 

Natural  Gas 

Fuel  Oil 

Propane 

Remote  Heating 

0  kWh 

899  Therms 

0  gallon 

0  Therms 

0  Therms 

0 

90 

0 

0 

0 

o  o  o  o  o 

o  o  o  o  o 

O  O  O  M  O 

O  O  O  ui  o 

0.0  % 
42.6  % 
0.0  % 
0.0  % 
0.0  % 

»>  Non-HVAC  Subtotal 

90 

0.015 

42.6  % 

»>  GRAND  TOTAL 

211 

0.036 

100.0  % 

*  Note:  1.  Cost  per  unit  floor  area  is  based  on  the  gross 
building  floor  area.  For  this  building: 

Gross  floor  area  =  5,808  sqft 

Conditioned  floor  area  =  5,808  sqft 


ANNUAL  COMPONENT  COSTS 

Building  :  Typical  building  2,  gas  05-03-91 

Site  :  Washington,  Dist.  of  Columbia  6100190202 

Prepared  By  ;  E  A  C 

Carrier  Hourly  Analysis  Program  Page  1  of  1 

TABLE  1.  COSTS  BY  COMPONENT 


<— “  Annual 

Costs  * - > 

%  of 

Component 

(MBTU) 

(MBTU/sqft) 

Total 

Air  System  Fans 

3 

0.001 

2.3  % 

Cooling  Plants 

9 

0.003 

7.1  % 

Heating  Plants 

74 

0.020 

56.3  % 

Pumps 

0 

0.000 

0.0  % 

»>  HVAC  Subtotal 

86 

0.023 

65.7  % 

Lights 

0 

0.000 

0.0  % 

Other  Electric 

0 

0.000 

0.0  % 

Miscellaneous  Electric 

0 

0.000 

0.0  % 

Domestic  Hot  Water 

45 

0.012 

34.3  % 

»>  Non-HVAC  Sub-total 

45 

0.012 

34.3  % 

»>  GRAND  TOTAL 

131 

0.035 

100.0  % 

*  Note:  1.  Cost  per  unit  floor  area  is  based  on  the  gross 
building  floor  area.  For  this  building: 

Gross  floor  area  =  3,704  sgft 

Conditioned  floor  area  =  3,704  sqft 


ANNUAL  ENERGY  COSTS 

Building  :  Typical  building  2,  gas  05-03-91 
Site  :  Washington,  Diet,  of  Columbia  6100190202 
Prepared  By  :  E  A  C 

Carrier  Hourly  Analysis  Program  Page  1  of  1 
***★*★*****★****★*★****★**★****★***★*★***★*******************’►********** 
TABLE  !•  COSTS  BY  ENERGY  CATEGORY 


Annual 

< -  Annual 

Costs  *  — > 

%  of 

HVAC  Component 

Energy 

(MBTU) 

(MBTU/sgft) 

Total 

Electric 

3626  kWh 

12 

0.003 

9.4  % 

Natural  Gas 

738  Therms 

74 

0.020 

56.3  % 

Fuel  Oil 

0  gallon 

0 

0.000 

0.0  % 

Propane 

0  Therms 

0 

0.000 

0.0  % 

Remote  Heating 

0  Therms 

0 

0.000 

0.0  % 

Remote  Cooling 

0  Therms 

0 

0.000 

0.0  % 

»>  HVAC  Subtotal 

86 

0.023 

65.7  % 

Non-HVAC  Component 

Electric 

0  kWh 

0 

0.000 

0.0  % 

Natural  Gas 

449  Therms 

45 

0.012 

34.3  % 

Fuel  Oil 

0  gallon 

0 

0.000 

0.0  % 

Propane 

0  Therms 

0 

0.000 

0.0  % 

Remote  Heating 

0  Therms 

0 

0.000 

0.0  % 

»>  Non-HVAC  Subtotal 

45 

0.012 

34.3  % 

»>  GRAND  TOTAL  131  0.035  100.0  % 


*  Note:  1.  Cost  per  unit  floor  area  is  based  on  the  gross 
building  floor  area.  For  this  building: 

Gross  floor  area  =  3,704  sqft 

Conditioned  floor  area  =  3,704  sqft 


ANNUAL  COMPONENT  COSTS 

Building  :  Typical  building  3,  gas  05-03-91 

Site  :  Washington,  Diet,  of  Columbia  6100190202 

Prepared  By  :  E  A  C 

Carrier  Hourly  Analysis  Program  Page  1  of  1 

********★★★*****★******★*****★***★********★★***★**★****★*****★★****★*★** 

TABLE  1.  COSTS  BY  COMPONENT 


< -  Annual 

Costs  ♦ - > 

%  of 

Component 

(MBTU) 

(MBTU/sqft) 

Total 

Air  System  Fans 

6 

0.001 

2.2  % 

Cooling  Plants 

17 

0.002 

6.7  % 

Heating  Plants 

148 

0.020 

56.7  % 

Pumps 

0 

0.000 

0.0  % 

»>  HVAC  Subtotal 

171 

0.023 

65.6  % 

Lights 

0 

0.000 

0.0  % 

Other  Electric 

0 

0.000 

0.0  % 

Miscellaneous  Electric 

0 

0.000 

0.0  % 

Domestic  Hot  Water 

90 

0.012 

34.4  % 

»>  Non-HVAC  Sub- total 

90 

0.012 

34.4  % 

»>  GRAND  TOTAL 

261 

0.035 

100.0  % 

*  Note:  1.  Cost  per  unit  floor  area  is  based  on  the  gross 
building  floor  area.  For  this  building: 

Gross  floor  area  =  7,408  sgft 

Conditioned  floor  area  =  7,408  sqft 

★******★******★★★★★★***★★★*★**★****★★***********★********★**★★★**★****** 
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ANNUAL  ENERGY  COSTS 

Building  :  Typical  building  3,  gas  05-03-91 

Site  :  Washington,  Dist.  of  Columbia  6100190202 

Prepared  By  :  E  A  C 

Carrier  Hourly  Analysis  Program  Page  1  of  1 

TABLE  1,  COSTS  BY  ENERGY  CATEGORY 


HVAC  Component 

Annual 

Energy 

< -  Annual 

(MBTU) 

Costs  *  — > 
(MBTU/sqft) 

%  of 
Total 

Electric 

6795  kWh 

23 

0.003 

8.9  % 

Natural  Gas 

1479  Therms 

148 

0.020 

56.7  % 

Fuel  Oil 

0  gallon 

0 

0.000 

0.0  % 

Propane 

0  Therms 

0 

0.000 

0.0  % 

Remote  Heating 

0  Therms 

0 

0.000 

0.0  % 

Remote  Cooling 

0  Therms 

0 

0.000 

0.0  % 

»>  HVAC  Subtotal 

171 

0.023 

65.6  % 

Non-HVAC  Component 


Electric 

0  kWh 

0 

0. 

000 

0.0 

% 

Natural  Gas 

899  Therms 

90 

0. 

012 

34.4 

% 

Fuel  Oil 

0  gallon 

0 

0. 

000 

0.0 

% 

Propane 

0  Therms 

0 

0. 

000 

0.0 

% 

Remote  Heating  0  Therms 

0 

0. 

000 

0.0 

% 

>»  Non-HVAC 

:  Subtotal 

90 

0. 

012 

34.4 

% 

»>  GRAND  TOTAL 

261 

0. 

035 

100.0 

% 

s  s •  s  s = =:  :s  as 

It 

11 

11 

II 

II 

II 

II 

II 

II 

It 

II 

ti 

II 

II 

II 

II 

II 

II 

II 

it 

11 

ti 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

11 

It 

II 

11 

II 

It 

II 

II 

It 

11 

It 

II 

II 

II 

it 

It 

*  Note:  1. 

Cost  per  unit  floor  area 

is  based  on  the 

gross 

building  floor  area.  For 

this  building: 

Gross  floor  area 

= 

00 

o 

sgft 

Conditioned  floor  area 

= 

7,408 

sgft 

6Z 


ANNUAL  COMPONENT  COSTS 

Building  :  Typical  building  4,  gas  05-03-91 
Site  :  Washington,  Diet,  of  Columbia  6100190202 
Prepared  By  :  E  A  C 

Carrier  Hourly  Analysis  Program  Page  1  of  1 
**★***********★★*★*★**★****♦*★★★★***★★*★*****★***★********************** 
TABLE  1.  COSTS  BY  COMPONENT 


< - Annual 

Costs  * - > 

%  of 

Component 

(MBTU) 

(MBTU/ sgft) 

Total 

Air  System  Fans 

4 

0.001 

3.0  % 

Cooling  Plants 

14 

0.003 

9.3  % 

Heating  Plants 

86 

0.021 

57.7  % 

Pumps 

0 

0.000 

0.0  % 

»>  HVAC  Subtotal 

105 

0.025 

70.0  % 

Lights 

0 

0.000 

0.0  % 

Other  Electric 

0 

0.000 

0.0  % 

Miscellaneous  Electric 

0 

0.000 

0.0  % 

Domestic  Hot  Water 

45 

0.011 

30.0  % 

»>  Non-HVAC  Sub-total 

45 

0.011 

30.0  % 

»>  GRAND  TOTAL 

150 

0.036 

100.0  % 

II 

li 

M 

II 

II 

II 

II 

II 

II 

II 

11 

li 

II 

II 

II 

11 

11 

II 

II 

II 

11 

11 

II 

11 

11 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

It 

II 

11 

11 

II 

II 

11 

II 

II 

II 

II 

II 

11 

11 

11 

II 

II 

II 

II 

II 

11 

It 

11 

II 

II 

II 

II 

II 

II 

It 

li 

II 

11 

li 

II 

11 

II 

*  Note:  1.  Cost  per  unit  floor 

area  is  based  on 

the  gross 

building  floor  area.  For  this  building: 

Gross  floor  area  =  4,146  sgft 

Conditioned  floor  area  =  4,146  sgft 
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ANNUAL  ENERGY  COSTS 

Building  :  Typical  building  4,  gas  05-03-91 

Site  :  Washington,  Diet,  of  Columbia  6100190202 

Prepared  By  :  E  A  C 

Carrier  Hourly  Analysis  Program  Page  1  of  1 

TABLE  1.  COSTS  BY  ENERGY  CATEGORY 


HVAC  Component 

Annual 

Energy 

< -  Annual 

(MBTU) 

Costs  *  — > 
(MBTU/sgft) 

%  of 
Total 

Electric 

5388  kWh 

18 

0.004 

12.3  % 

Natural  Gas 

863  Therms 

86 

0.021 

57.7  % 

Fuel  Oil 

0  gallon 

0 

0.000 

0.0  % 

Propane 

0  Therms 

0 

0.000 

0.0  % 

Remote  Heating 

0  Therms 

0 

0.000 

0.0  % 

Remote  Cooling 

0  Therms 

0 

0.000 

0.0  % 

»>  HVAC  Subtotal 

105 

0.025 

70.0  % 

Non-HVAC  Component 

Electric 

0  kWh 

0 

0.000 

0.0  % 

Natural  Gas 

449  Therms 

45 

0.011 

30.0  % 

Fuel  Oil 

0  gallon 

0 

0.000 

0.0  % 

Propane 

0  Therms 

0 

0.000 

0.0  % 

Remote  Heating 

0  Therms 

0 

0.000 

0.0  % 

>»  Non-HVAC  Subtotal 

45 

0.011 

30.0  % 

»>  GRAND  TOTAL 

II 

11 

II 

It 

II 

II 

11 

It 

It 

It 

It 

II 

II 

II 

II 

11 

II 

II 

150 

0.036 

100.0  % 

*  Note:  1.  Cost  per  unit  floor  area  is  based  on  the  gross 
building  floor  area.  For  this  building: 

Gross  floor  area  ==  4,146  sgft 

Conditioned  floor  area  =  4,146  sqft 


ANNUAL  COMPONENT  COSTS 

Building  :  Typical  building  5,  gas  05-03-91 

Site  :  Washington,  Dist.  of  Columbia  6100190202 

Prepared  By  :  E  A  C 

Carrier  Hourly  Analysis  Program  Page  1  of  1 

************************************************************************ 

TABLE  1.  COSTS  BY  COMPONENT 


< - Annual 

Costs  * - > 

%  of 

Component 

(MBTU) 

(MBTU/sqft) 

Total 

Air  System  Fans 

4 

0.001 

2.2  % 

Cooling  Plants 

13 

0.002 

6.8  % 

Heating  Plants 

111 

0.020 

56.6  % 

Pumps 

0 

0.000 

0.0  % 

»>  HVAC  Subtotal 

129 

0.023 

65.6  % 

Lights 

0 

0.000 

0.0  % 

Other  Electric 

0 

0.000 

0.0  % 

Miscellaneous  Electric 

0 

0.000 

0.0  % 

Domestic  Hot  Water 

67 

0.012 

34.4  % 

»>  Non-HVAC  Sub-total 

67 

0.012 

34.4  % 

»>  GRAND  TOTAL 

196 

0.035 

100.0  % 

*  Note:  1.  Cost  per  unit  floor  area  is  based  on  the  gross 
building  floor  area.  For  this  building: 

Gross  floor  area  =  5,556  sqft 

Conditioned  floor  area  =  5,556  sqft 


ANNUAL  ENERGY  COSTS 

Building  :  Typical  building  5,  gas  05-03-^91 
Site  :  Washington,  Diet,  of  Columbia  6100190202 
Prepared  By  :  E  A  C 

Carrier  Hourly  Analysis  Program  Page  1  of  1 
★★★★*****^****************************************^****************^**** 
TABLE  1.  COSTS  BY  ENERGY  CATEGORY 


Annual 

< - Annual 

Costs  *  — > 

%  of 

HVAC  Component 

Energy 

(MBTU) 

(MBTU/sgft) 

Total 

Electric 

5204  kWh 

18 

0.003 

9.1  % 

Natural  Gas 

1109  Therms 

111 

0.020 

56.6  % 

Fuel  Oil 

0  gallon 

0 

0.000 

0.0  % 

Propane 

0  Therms 

0 

0.000 

0.0  % 

Remote  Heating 

0  Therms 

0 

0.000 

0.0  % 

Remote  Cooling 

0  Therms 

0 

0.000 

0.0  % 

»>  HVAC  Subtotal 

129 

0.023 

65.6  % 

Non-HVAC  Component 

Electric 

0  kWh 

0 

0.000 

0.0  % 

Natural  Gas 

674  Therms 

67 

0.012 

34.4  % 

Fuel  Oil 

0  gallon 

0 

0.000 

0.0  % 

Propane 

0  Therms 

0 

0.000 

0.0  % 

Remote  Heating 

0  Therms 

0 

0.000 

0.0  % 

»>  Non-HVAC  Subtotal 

67 

0.012 

34.4  % 

»>  GRAND  TOTAL 

II 

II 

II 

II 

II 

II 

11 

II 

II 

11 

II 

II 

II 

II 

II 

196 

0.035 

100.0  % 

*  Note:  1.  Cost  per  unit  floor  area  is  based  on  the  gross 
building  floor  area.  For  this  building: 

Gross  floor  area  *  5,556  sqft 

Conditioned  floor  area  =  5,556  sqft 


F\iel  Conversion: 


Description  -  Existing  heat  pumps  and  electric  water  heaters  are  proposed  to  be  replaced  by 
gas-fired  boilers  and  water  heaters  respectively. 

Energy  Saved  =  -9,391  MBTU/year 
Cost  =  $1,864,793  (incl.  SIOH) 

SIR  =  0.72 


FORT  BELVOIR  WOODXAWN  BOUSING  AREA 


CONSTRUCTION  COSTS  AND  ENERGY  SAVINGS  CONSOLIDATION 

ENERGY  SAVINGS,  HBTU/BLDG  TOTAL  ENERGY  SAVINGS,  MBTU 


TYPE 

No. 

ELEC. 

OIL 

GAS 

ELEC. 

OIL 

GAS 

1 

50 

137 

0 

-211 

6850 

0 

-10550 

2 

34 

105 

0 

-131 

3570 

0 

-4454 

3 

16 

155 

0 

-261 

2480 

0 

-4176 

4 

22 

84 

0 

-150 

1848 

0 

-3300 

5 

21 

117 

0 

-196 

2457 

0 

-4116 

TOTAL 

143 

17205 

0 

-26596 

^8 


EHGIMEERING  AMALYSIS 


Sheet _ of _ 

By _ 

Project :  ESOS.  FORT  BELVOIR.  VIRGINIA _ Date :  August  29.  1991 

Contract  No;  DACA  31-89-C-0198 _ EAC  Project  No.  89034.01 

FUEL  CONVERSION  COST  ANALYSIS 
WOODLAWN  VILLAGE  -  TYPE  1  (50  buildings) 


Proposed  conversion 

Estimated  cost  of  gas-fired  furnace 
Estimated  cost  of  gas-fired  water  heater 
Cost  of  conversion  now 


=  $  11,058 
*  $  2,335 
=  $  13,393 


Total  Coat  of  Convaraion 


$13,393  X  50 


»  $669,650 


Water  heater  replacement  costs 

Gas-fired  water  heaters  «  $2,335  X  50 

Electric  water  heaters  =  $2,078  X  50 


=  $116,750 
=  $103,900 


CONSTRUCTION  COST  ESTIMATE 


ROJECT:  ENERGY  SAVINGS  OPPORTUNITY  SURVEY 

LOCATION:  Typical  building  1 

Woodlawn  Village 
Fort  Belvoir,  VA 

BY:  Engineering  Applications  Consultants 


Replace  heat  pumps  with  new  gas  furnaces 


ITEM 

QUANTITY 

Number 

Unit 

LABOR 

Per  unit  Total 

MATERIAL 

Per  unit  Total 

TOTAL 

COST 

Remove  heat  pump 

4 

each 

$200 

$800 

$800 

Install  gas  furnace 

Gas  furnaces  w/  controls 

4 

each 

$88 

$352 

$390 

$1,560 

$1,912 

Pres,  reg.,  valves,  etc. 

4 

each 

$85 

$340 

$160 

$640 

$980 

Gas  piping 

120 

i.f . 

$3.21 

$385 

$0.87 

$104 

$490 

Holes  thru  walls 

8 

each 

$54 

$432 

— 

™ 

$432 

Install  gas  vent  chimney 

^as  double  wall,  galv.,  6" 

96 

v.l.f . 

$3.96 

$380 

$5.85 

$562 

$942 

^Ibow  90,  6" 

4 

each 

$16.45 

$66 

$11.70 

$47 

$113 

Roof  flashing 

4 

each 

$8.55 

$34 

$11.70 

$47 

$81 

Tee,  6" 

4 

each 

$17.40 

$70 

$14.60 

$58 

$128 

Tee  cap,  6” 

4 

each 

$1.75 

$7 

$9.50 

$38 

$45 

Top  cap,  6" 

4 

each 

$9.85 

$39 

$8.75 

$35 

$74 

Architectual  modification 

Core  drill  floor/ceil./roof 

4 

each 

$51.30 

$205 

— 

— 

$205 

2x4  wood  framing  6  16” 

384 

s.f  • 

$1.08 

$415 

$0.42 

$161 

$576 

5/3”  type  x  gypsum  wallbd. 

384 

s.f 

$1.08 

$415 

$0.28 

$108 

$522 

Painting 

800 

s.f 

$0.60 

$480 

$0.16 

$128 

$608 

Patch  roofing 

4 

each 

$24.70 

$99 

$6.35 

$25 

$124 

SUB-TOTAL: 

$4,519 

$3,513 

$8,032 

Leibor  Markup :  2 1  % 

$949 

— 

$949 

Taxes:  4.5% 

— 

$158 

$158 

SUB-TOTAL: 

$5,468 

$3,671 

$9,139 

Overhead:  10% 

$547 

$367 

$914 

SUB -TOTAL: 

$6,015 

$4,038 

$10,053 

Profit:  10% 

$601 

$404 

$1,005 

TOTAL: 

$6,616 

$4,442 

$11,058 

lo 


CONSTRUCTION  COST  ESTIMATE 


ROJECT: 


LOCATION: 


BY: 


ENERGY  SAVINGS  OPPORTUNITY  SURVEY 

Typical  building  1 
Woodlawn  Village 
Fort  Belvoir,  VA 

Engineering  Applications  Consultants 


Replace  existing  water  heaters  with  gas  water  heaters 


ITEM 


QUANTITY 
Number  Unit 


LABOR 

Per  unit  Total 


MATERIAL 
Per  unit  Total 


TOTAL 

COST 


Install  water  heater 
Remove  water  heater 
as  double  wall,  galv., 
filbow  90,  4-' 

Tee,  6-  . 

Tee  cap,  6** 


4« 


SUB-TOTAL: 

Labor  Markup :  2 1 % 
Taxes:  4.5% 

SUB -TOTAL: 
overhead:  10% 
SUB-TOTAL: 

Profit:  10% 


4 

each 

$110 

$440 

$230 

$920 

$1,360 

4 

each 

$90 

$360 

— 

— 

$360 

40 

v.l.f • 

$5.15 

$206 

$2.86 

$114 

$320 

4 

each 

$16.45 

$66 

$11.70 

$47 

$113 

4 

each 

$17.40 

$70 

$14.60 

$58 

$128 

4 

each 

$1.75 

$7 

$9.50 

$38 

$45 

$800 

$920 

$1,720 

$168 

— 

$168 

— 

$41 

$41 

$968 

$961 

$1,929 

$97 

$96 

$193 

$1,065 

$1,058 

$2,122 

$106 

$106 

$212 

$1,171 

$1,163 

$2,335 

TOTAL 


CONSTRUCTION  COST  ESTIMATE 


ROJECT:  ENERGY  SAVINGS  OPPORTUNITY  SURVEY 

LOCATION:  Typical  building  1 

Woodlawn  Village 
Fort  Belvoir,  VA 

BY:  Engineering  Applications  Consultants 


Replace  existing  electric  water  heaters 


ITEM 


Install  water  heater 
Remove  water  heater 


SUB-TOTAL: 
abor  Markup:  21% 
axes:  4.5% 
SUB-TOTAL: 
Overhead:  10% 
SUB-TOTAL: 

Profit:  10% 


TOTAL: 


QUANTITY 

LABOR 

MATERIAL 

TOTAL 

Number  Unit 

Per  unit  Total 

Per  unit  Total 

COST 

4 

each 

$99 

$396 

$192 

$768  $1,164 

4 

each 

$90 

$360 

— 

-  $360 

$756 

$768 

$1,524 

$159 

— 

$159 

— 

$35 

$35 

$915 

$803 

$1,717 

$91 

$80 

$172 

$1,006 

$883 

$1,889 

$101 

$88 

$189 

$1,107 

$971 

$2,078 

7^ 


ENGINEERING  AHALYSIS 


Sheet  of 

By _ 

Pro j ec 1 5  ESOS>  FORT  BELVOIR,  VIRGINIA _ Date ;  August  29.  1991 

Contract  No;  DACA  31-89-C-0198 _ ^EAC  Project  No,  89034,01 

FUEL  CONVERSION  COST  ANALYSIS 

WOODLAWN  VILLAGE  -  TYPE  2  (34  buildings) 


Proposed  conversion 

Estimated  cost  of  gas-fired  furnace  =  $ 
Estimated  cost  of  gas-fired  water  heater  =  $ 
Cost  of  conversion  now  =  $ 
Total  Coat  of  Converaion  $7,215  X  34 


5,529 

1,686 

7,215 

«=  $245,310 


Water  heater  replacement  costs 

Gas-fired  water  heaters  =  $1,686  X  34 

Electric  water  heaters  s  $1,393  X  34 


=  $  57,324 
=  $  47,362 
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CONSTRUCTION  COST  ESTIMATE 


ROJECT:  ENERGY  SAVINGS  OPPORTUNITY  SURVEY 

LOCATION:  Typical  building  2 

Woodlawn  Village 
Fort  Belvoir,  VA 

BY:  Engineering  Applications  Consultants 


Replace  heat  pumps  with  new  gas  furnaces 


QUANTITY  LABOR  MATERIAL  TOTAL 


ITEM 

Number 

Unit 

Per  unit 

Total 

Per  unit 

Total 

COST 

Remove  heat  pump 

2 

each 

$200 

$400 

... 

... 

$400 

Install  gas  furnace 

Gas  furnaces  v/  controls 

2 

each 

$88 

$176 

$390 

$780 

$956 

Pres,  reg.,  valves,  etc. 

2 

each 

$85 

$170 

$160 

$320 

$490 

Gas  piping 

60 

i.f. 

$3.21 

$193 

$0.87 

$52 

$245 

Holes  thru  walls 

4 

each 

$54 

$216 

— 

— 

$216 

Install  gas  vent  chimney 

^^Kas  double  wall,  galv.,  6** 

48 

v.l.f . 

$3.96 

$190 

$5.85 

$281 

$471 

^^Elbow  90,  6- 

2 

each 

$16.45 

$33 

$11.70 

$23 

$56 

Roof  flashing 

2 

each 

$8.55 

$17 

$11.70 

$23 

$41 

Tee,  6** 

2 

each 

$17.40 

$35 

$14.60 

$29 

$64 

Tee  cap,  6^ 

2 

each 

$1.75 

$4 

$9.50 

$19 

$23 

Top  cap,  6” 

2 

each 

$9.85 

$20 

$8.75 

$18 

$37 

Architectual  modification 

Core  drill  floor/ceil./roof 

2 

each 

$51.30 

$103 

— 

— 

$103 

2x4  wood  framing  6  16** 

192 

s.f . 

$1.08 

$207 

$0.42 

$81 

$288 

5/3 type  x  gypsum  wallbd. 

192 

s.f 

$1.08 

$207 

$0.28 

$54 

$261 

Painting 

400 

s.f 

$0.60 

$240 

$0.16 

$64 

$304 

Patch  roofing 

2 

each 

$24.70 

$49 

$6.35 

$13 

$62 

SUB-TOTAL: 

$2,259 

$1,757 

$4,016 

Leibor  Markup :  2 1  % 

$474 

— 

$474 

Taxes:  4.5% 

— 

$79 

$79 

SUB-TOTAL: 

$2,734 

$1,836 

$4,570 

overhead:  10% 

$273 

$184 

$457 

SUB-TOTAL; 

$3,007 

$2,019 

$5,026 

Profit:  10% 

$301 

$202 

$503 

TOTAL; 

$3,308 

$2,221 

$5,529 

74 


CONSTRUCTION  COST  ESTIMATE 


ROJECT:  ENERGY  SAVINGS  OPPORTUNITY  SURVEY 

LOCATION:  Typical  building  2 

Woodlawn  Village 
Fort  Bel voir,  VA 

BY:  Engineering  Applications  Consultants 


Replace  existing  water  heaters  with  gas  water  heaters 


QUANTITY  LABOR  MATERIAL  TOTAL 


ITEM 

Number 

Unit 

Per  unit 

Total 

Per  unit 

Total 

COST 

install  water  heater 

2 

each 

$130 

$260 

$412 

$824 

$1,084 

Remove  water  heater 

2 

each 

$90 

$180 

— 

— 

$180 

as  double  wall,  galv.,  4*' 

20 

v.l.f . 

$5.15 

$103 

$2.86 

$57 

$160 

a^Jlbow  90,  4**' 

2 

each 

$16.45 

$33 

$11.70 

$23 

$56 

^Fiee,  6" 

2 

each 

$17.40 

$35 

$14.60 

$29 

$64 

Tee  cap,  6" 

2 

each 

$1.75 

$4 

$9.50 

$19 

$23 

SUB-TOTAL: 

$440 

$824 

$1,264 

Labor  Markup :  2 1 % 

$92 

— 

$92 

Taxes:  4*5% 

— 

$37 

$37 

SUB -TOTAL: 

$532 

$861 

$1,393 

overhead:  10% 

$53 

$86 

$139 

SUB-TOTAL: 

$586 

$947 

$1,533 

Profit:  10% 

$59 

$95 

$153 

TOTAL: 

$644 

$1,042 

$1,686 

75 


CONSTRUCTION  COST  ESTIMATE 


PROJECT : 
LOCATION: 


BY: 


ENERGY  SAVINGS  OPPORTUNITY  SURVEY 

Typical  building  2 
Woodlawn  Village 
Fort  Belvoir,  VA 

Engineering  Applications  Consultants 


Replace  existing  electric  water  heaters 


QUANTITY 

ITEM  Number  Unit 


Install  water  heater  2  each 

Remove  water  heater  2  each 


LABOR 

MATERIAL 

TOTAL 

Per  unit  Total 

Per  unit  Total 

COST 

$125 

$250 

$302 

$604 

$854 

$90 

$180 

— 

— 

$180 

^UB -TOTAL: 

$430 

$604 

$1,034 

Labor  Markup:  21% 

$90 

— 

$90 

Taxes t  4.5% 

— 

$27 

$27 

SUB-TOTAL: 

$520 

$631 

$1,151 

Overhead:  10% 

$52 

$63 

$115 

SUB -TOTAL: 

$572 

$694 

$1,267 

Profit:  10% 

$57 

$69 

$127 

TOTAL: 

$630 

$764 

$1,393 

% 


ENGINEERING  AMALYSIS 


Sheet _ of_ 

By _ 

Project ;  ESOS.  FORT  BELVOIR,  VIRGINIA _ Date :  August  29,  1991 

Contract  No;  DACA  31-89-C-0198 _ ^EAC  Project  No,  89034,01 

FUEL  CONVERSION  COST  ANALYSIS 

WOODLAWN  VILLAGE  -  TYPE  3  f  16  buildings) 


Proposed  conversion 

Estimated  cost  of  gas-fired  furnace  s 
Estimated  cost  of  gas-fired  water  heater  > 
Cost  of  conversion  now  = 
TotMl  Coat  of  Converaion  $14^430  X  16 


$  11,058 
$  3,372 
$  14,430 

s  $230,880 


Water  heater  replacement  costs 
Gas -fired  water  heaters 


Electric  water  heaters 


=  $3,372  X  16 
=  $2,787  X  16 


$  53,952 
«=  $  44,592 
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CONSTRUCTION  COST  ESTIMATE 


ROJECT; 

LOCATION: 

BY: 


ENERGY  SAVINGS  OPPORTUNITY  SURVEY 

Typical  building  3 
Woodlawn  Village 
Fort  Belvoir,  VA 

Engineering  Applications  Consultants 
Replace  heat  pumps  with  new  gas  furnaces 


QUANTITY 

LABOR 

MATERIAL 

TOTAL 

ITEM 

Number 

Unit 

Per  unit 

Total 

Per  unit 

Total 

COST 

Remove  heat  pump 

4 

each 

$200 

$800 

$800 

Install  gas  furnace 

Gas  furnaces  w/  controls 

4 

each 

$88 

$352 

$390 

$1,560 

$1,912 

Pres •  reg • ,  valves ,  etc . 

4 

each 

$85 

$340 

$160 

$640 

$980 

Gas  piping 

120 

i.f . 

$3.21 

$385 

$0.87 

$104 

$490 

Holes  thru  walls 

8 

each 

$54 

$432 

— 

— 

$432 

Install  gas  vent  chimney 
bas  double  wall,  galv.,  6" 

96 

v.l.f. 

$3.96 

$380 

$5.85 

$562 

$942 

Elbow  90,  6" 

4 

each 

$16.45 

$66 

$11.70 

$47 

$113 

Roof  flashing 

4 

each 

$8.55 

$34 

$11.70 

$47 

$81 

Tee,  6" 

4 

each 

$17.40 

$70 

$14.60 

$58 

$128 

Tee  cap,  €•* 

4 

each 

$1.75 

$7 

$9.50 

$38 

$45 

Top  cap,  €•• 

4 

each 

$9.85 

$39 

$8.75 

$35 

$74 

Architectual  modification 
Core  drill  floor /ceil. /roof 

4 

each 

$51.30 

$205 

$205 

2x4  wood  framing  6  16" 

384 

s.f  * 

$1.08 

$415 

$0.42 

$161 

$576 

5/3"  type  x  gypsum  wallbd. 

384 

s.f 

$1.08 

$415 

$0.28 

$108 

$522 

Painting 

800 

s.f 

$0.60 

$480 

$0.16 

$128 

$608 

Patch  roofing 

4 

each 

$24.70 

$99 

$6.35 

$25 

$124 

SUB-TOTAL: 

$4,519 

$3,513 

$8,032 

Labor  Markup :  2 1 % 

$949 

— 

$949 

Taxes:  4.5% 

— 

$158 

$158 

SUB-TOTAL: 

$5,468 

$3,671 

$9,139 

overhead:  10% 

$547 

$367 

$914 

SUB-TOTAL: 

$6,015 

$4,038 

$10,053 

Profit:  10% 

$601 

$404 

$1,005 

TOTAL; 

$6,616 

$4,442 

$11,058 
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CONSTRUCTION  COST  ESTIMATE 


ROJECT: 


LOCATION: 


BY: 


ENERGY  SAVINGS  OPPORTUNITY  SURVEY 

Typical  building  3 
Woodlawn  Village 
Fort  Belvoir,  VA 

Engineering  Applications  Consultants 


Replace  existing  water  heaters  with  gas  water  heaters 


ITEM 


QUANTITY 
Number  Unit 


LABOR 

Per  unit  Total 


MATERIAL 
Per  unit  Total 


TOTAL 

COST 


Install  water  heater 
Remove  water  heater 
as  double  wall,  galv., 
illbow  90, 

Tee ,  6  •* 

Tee  cap,  6" 


4« 


SUB-TOTAL: 

Labor  Markup:  21% 
Taxes:  4.5% 
SUB-TOTAL: 
Overhead:  10% 
SUB-TOTAL: 

Profit:  10% 

TOTAL: 


4 

each 

$130 

$520 

$412 

$1,648 

$2,168 

4 

each 

$90 

$360 

— 

— 

$360 

40 

v.l.f. 

$5.15 

$206 

$2.86 

$114 

$320 

4 

each 

$16.45 

$66 

$11.70 

$47 

$113 

4 

each 

$17.40 

$70 

$14.60 

$58 

$128 

4 

each 

$1.75 

$7 

$9.50 

$38 

$45 

$880 

$1,648 

$2,528 

$185 

— 

$185 

— 

$74 

$74 

$1,065 

$1,722 

$2,787 

$106 

$172 

$279 

$1,171 

$1,894 

$3,066 

$117 

$189 

$307 

$1,288 

$2,084 

$3,372 
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CONSTRUCTION  COST  ESTIMATE 


PROJECT: 

LOCATION: 

BY: 


ENERGY  SAVINGS  OPPORTUNITY  SURVEY 

Typical  building  3 
Woodlawn  Village 
Fort  Bel voir,  VA 

Engineering  Applications  Consultants 
Replace  existing  electric  water  heaters 


QUANTITY 


LABOR 


MATERIAL 


TOTAL 


ITEM 

Number 

Unit 

Per  unit 

Total 

Per  unit 

Total 

COST 

Install  water  heater 

4 

each 

$125 

$500 

$302 

$1,208 

$1,708 

Remove  water  heater 

4 

each 

$90 

$360 

$360 

j^UB-TOTAL: 

$860 

$1,208 

$2,068 

Labor  Markup:  21% 

$181 

— 

$181 

Taxes:  4.5% 

— 

$54 

$54 

SUB-TOTAL: 

$1,041 

$1,262 

$2,303 

Overhead:  10% 

$104 

$126 

$230 

SUB-TOTAL: 

$1,145 

$1,389 

$2,533 

Profit:  10% 

$114 

$139 

$253 

TOTAL: 

$1,259 

$1,527 

$2,787 

B>o 


KNGIMEERIMG  AHftLYSIS 


Sheet _ ^of_ 

By _ 

Project ;  ESOS.  FORT  BELVOIR.  VIRGINIA _ Date ;  August  29.  1991 

Contract  No;  DACA  31-89-C-0198 _ ^EAC  Project  No.  89034,01 

FOKL  CMVERSION  COST  ANAI.TSIS 

WOODLAWN  VILLAGE  -  TYPE  4  (22  buildings) 


Proposed  conversion 


Estimated  cost  of 

gas -fired  furnace 

=  $ 

5,529 

Estimated  cost  of 

gas-fired  water  heater 

=  $ 

1,686 

Cost  of  conversion 

1  now 

=  $ 

7,215 

Total  Coat  of  ConvBraion 

$7,215  X  22 

=  $158,730 

Water  heater  replacement  costs 
Gas -fired  water  heaters 
Electric  water  heaters 


B  $1,686  X  22 
=  $1,393  X  22 


=  $  37,092 
$  30,646 
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CONSTRUCTION  COST  ESTIMATE 


ROJECT: 


LOCATION: 


BY: 


ENERGY  SAVINGS  OPPORTUNITY  SURVEY 

Typical  building  4 
Woodlavn  Village 
Fort  Belvoir,  VA 

Engineering  Applications  Consultants 


Replace  heat  pumps  with  new  gas  furnaces 


QUANTITY  LABOR  MATERIAL 


ITEM 

Niunber 

Unit 

Per  unit 

Total 

Per  unit 

Total 

Remove  heat  pump 

2 

each 

$200 

$400 

Install  gas  furnace 

Gas  furnaces  w/  controls 

2 

each 

$88 

$176 

$390 

$780 

Pres,  reg.,  valves,  etc. 

2 

each 

$85 

$170 

$160 

$320 

Gas  piping 

60 

i.f . 

$3.21 

$193 

$0.87 

$52 

Holes  thru  walls 

4 

each 

$54 

$216 

— 

— 

Install  gas  vent  chimney 

^ipbas  double  wall,  galv.,  6** 
Elbow  90,  e** 

48 

v.l.f . 

$3.96 

$190 

$5.85 

$281 

2 

each 

$16.45 

$33 

$11.70 

$23 

Roof  flashing 

2 

each 

$8.55 

$17 

$11.70 

$23 

Tee,  6" 

2 

each 

$17.40 

$35 

$14.60 

$29 

Tee  cap,  6" 

2 

each 

$1.75 

$4 

$9.50 

$19 

Top  cap,  €•• 

2 

each 

$9.85 

$20 

$8.75 

$18 

Architectual  modification 

Core  drill  floor/ceil. /roof 

2 

each 

$51.30 

$103 

— 

— 

2x4  wood  framing  ®  16  ** 

192 

s.f . 

$1.08 

$207 

$0.42 

$81 

5/3**  type  x  gypsum  wallbd. 

192 

s.f 

$1.08 

$207 

$0.28 

$54 

Painting 

400 

s.f 

$0.60 

$240 

$0.16 

$64 

Patch  roofing 

2 

each 

$24.70 

$49 

$6.35 

$13 

SUB-TOTAL: 

$2,259 

$1,757 

Labor  Markup:  21% 

$474 

— 

Taxes:  4.5% 

— 

$79 

SUB-TOTAL: 

$2,734 

$1,836 

Overhead:  10% 

$273 

$184 

SUB-TOTAL: 

$3,007 

$2,019 

Profit:  10% 

$301 

$202 

TOTAL: 


$3,308 


$2,221 


8?. 


TOTAL 

COST 


$400 

$956 

$490 

$245 

$216 

$471 

$56 

$41 

$64 

$23 

$37 

$103 

$288 

$261 

$304 

$62 


$4,016 

$474 

$79 

$4,570 

$457 

$5,026 

$503 

$5,529 


CONSTRUCTION  COST  ESTIMATE 


ROJECT: 


LOCATION: 


BY: 


ENERGY  SAVINGS  OPPORTUNITY  SURVEY 

Typical  building  4 
Woodlavn  Village 
Fort  Belvoir,  VA 

Engineering  Applications  Consultants 


Replace  existing  water  heaters  with  gas  water  heaters 


ITEM 


QUANTITY  LABOR  MATERIAL  TOTAL 

Number  Unit  Per  unit  Total  Per  unit  Total  COST 


Install  water  heater 
Remove  water  heater 
as  double  wall,  galv., 
slbow  90,  4"' 

Tee,  6-  . 

Tee  cap,  6" 


4- 


SUB-TOTAL: 

Labor  Markup:  21% 
Taxes:  4*5% 

SUB -TOTAL: 
Overhead;  10% 
SUB-TOTAL: 

Profit:  10% 


2 

each 

$130 

$260 

$412 

$824 

$1,084 

2 

each 

$90 

$180 

— 

— 

$180 

20 

v.l.f . 

$5.15 

$103 

$2.86 

$57 

$160 

2 

each 

$16.45 

$33 

$11.70 

$23 

$56 

2 

each 

$17.40 

$35 

$14.60 

$29 

$64 

2 

each 

$1.75 

$4 

$9.50 

$19 

$23 

$440 

$824 

$1,264 

$92 

— 

$92 

— 

$37 

$37 

$532 

$861 

$1,393 

$53 

$86 

$139 

$586 

$947 

$1,533 

$59 

$95 

$153 

$644 

$1,042 

$1,686 

TOTAL 


CONSTRUCTION  COST  ESTIMATE 


PROJECT:  ENERGY  SAVINGS  OPPORTUNITY  SURVEY 

LOCATION:  Typical  building  4 

Woodlavn  Village 
Fort  Belvoir,  VA 

BY:  Engineering  Applications  consultants 

Replace  existing  electric  water  heaters 


QUANTITY 


LABOR 


MATERIAL 


TOTAL 


Number 

Unit 

Per  unit 

Total 

Per  unit 

Total 

COST 

’  heater 

2 

each 

$125 

$250 

$302 

$604 

$854 

heater 

2 

each 

$90 

$180 

... 

... 

$180 

$430 

$604 

$1,034 

21% 

$90 

— 

$90 

— 

$27 

$27 

$520 

$631 

$1,151 

$52 

$63 

$115 

$572 

$694 

$1,267 

$57 

$69 

$127 

$630 

$764 

$1,393 

^UB-TOTAL: 


Taxes:  4.5% 
SUB-TOTAL: 
Overhead:  10% 
SUB-TOTAL: 
Profit:  10% 

TOTAL: 


64 


ENGINEERING  ANALYSIS 


Sheet _ of_ 

By _ 

Project :  ESOS,  FORT  BELVOIR,  VIRGINIA _ ^Date ;  August  29,  1991 

Contract  No:  DACA  31-89-C-0198 _ ^EAC  Project  No,  89034,01 

FUEL  CONVERSICH?  COST  ANALYSIS 

WOODLAWN  VILLAGE  -  TYPE  5  (21  buildings) 


Proposed  conversion 

Estimated  cost  of  gas-fired  furnace 
Estimated  cost  of  gas-fired  water  heater 
Cost  of  conversion  now 

Total  Cost  of  Conversion  $10,823  X  21 


$  8,294 
$  2,529 
$  10,823 

*  $227,283 


Water  heater  replacement  costs 

Gas-fired  water  heaters  =  $2,529  X  21 

Electric  water  heaters  =  $2,090  X  21 


=  $  53,109 
=  $  43,890 


55 


CONSTRUCTION  COST  ESTIMATE 


RO JECT  s 


LOCATION: 


BY: 


ENERGY  SAVINGS  OPPORTUNITY  SURVEY 

Typical  building  5 
Woodlawn  Village 
Fort  Belvoir,  VA 

Engineering  Applications  Consultants 


Replace  heat  pumps  with  new  gas  furnaces 


QUANTITY  LABOR  MATERIAL  TOTAL 


ITEM 

Number 

Unit 

Per  unit 

Total 

Per  unit 

Total 

COST 

Remove  heat  pump 

3 

each 

$200 

$600 

$600 

Install  gas  furnace 

Gas  furnaces  w/  controls 

3 

each 

$88 

$264 

$390 

$1,170 

$1,434 

Pres,  reg.,  valves,  etc. 

3 

each 

$85 

$255 

$160 

$480 

$735 

Gas  piping 

90 

i.f. 

$3.21 

$289 

$0.87 

$78 

$367 

Holes  thru  walls 

6 

each 

$54 

$324 

— 

— 

$324 

^  Install  gas  vent  chimney 

^^uas  double  wall,  galv.,  6** 
^^^Ibow  90,  6" 

72 

v.l.f . 

$3.96 

$285 

$5.85 

$421 

$706 

3 

each 

$16.45 

$49 

$11.70 

$35 

$84 

Roof  flashing 

3 

each 

$8.55 

$26 

$11.70 

$35 

$61 

Tee,  6** 

3 

each 

$17.40 

$52 

$14.60 

$44 

$96 

Tee  cap,  6** 

3 

each 

$1.75 

$5 

$9.50 

$29 

$34 

Top  cap,  6" 

3 

each 

$9.85 

$30 

$8.75 

$26 

$56 

Architectual  modification 

Core  drill  floor /ceil. /roof 

3 

each 

$51.30 

$154 

— 

— 

$154 

2x4  wood  framing  @  16  •• 

288 

s.f. 

$1.08 

$311 

$0.42 

$121 

$432 

5/3"  type  x  gypsum  wallbd. 

288 

s.f 

$1.08 

$311 

$0.28 

$81 

$392 

Painting 

600 

s.f 

$0.60 

$360 

$0.16 

$96 

$456 

Patch  roofing 

3 

each 

$24.70 

$74 

$6.35 

$19 

$93 

SUB-TOTAL: 

$3,389 

$2,635 

$6,024 

Labor  Markup:  21% 

$712 

— 

$712 

Taxes:  4.5% 

$119 

$119 

SUB-TOTAL: 

$4,101 

$2,753 

$6,854 

Overhead:  10% 

$410 

$275 

$685 

SUB-TOTAL: 

$4,511 

$3,029 

$7,540 

Profit:  10% 

$451 

$303 

$754 

TOTAL: 

$4,962 

$3,332 

$8,294 

he. 


CONSTRUCTION  COST  ESTIMATE 


ROJECT: 


LOCATION: 


BY: 


ENERGY  SAVINGS  OPPORTUNITY  SURVEY 

Typical  building  5 
Woodlawn  Village 
Fort  Belvoir,  VA 

Engineering  Applications  Consultants 


Replace  existing  water  heaters  with  gas  water  heaters 


ITEM 


QUANTITY 
Number  Unit 


LABOR 

Per  unit  Total 


MATERIAL 
Per  unit  Total 


TOTAL 

COST 


Install  water  heater 
Remove  water  heater 
as  double  wall,  galv., 
Ibow  90,  4*’' 

Tee,  6” 

Tee  cap,  6^ 


4« 


SUB-TOTAL: 

Labor  Markup:  21% 
Taxes:  4*5% 
SUB-TOTAL: 
Overhead:  10% 

SUB -TOTAL: 

Profit:  10% 

TOTAL: 


3 

each 

$130 

$390 

$412 

$1,236 

$1,626 

3 

each 

$90 

$270 

— 

— 

$270 

30 

v.l.f . 

$5.15 

$155 

$2.86 

$86 

$240 

3 

each 

$16.45 

$49 

$11.70 

$35 

$84 

3 

each 

$17.40 

$52 

$14.60 

$44 

$96 

3 

each 

$1.75 

$5 

$9.50 

$29 

$34 

$660 

$1,236 

$1,896 

$139 

— 

$139 

— 

$56 

$56 

$799 

$1,292 

$2,090 

$80 

$129 

$209 

$878 

$1,421 

$2,299 

$88 

$142 

$230 

$966 

$1,563 

$2,529 
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CONSTRUCTION  COST  ESTIMATE 


PROJECT:  ENERGY  SAVINGS  OPPORTUNITY  SURVEY 

LOCATION:  Typical  building  5 

woodlawn  Village 
Fort  Belvoir,  VA 

BY:  Engineering  Applications  Consultants 

Replace  existing  electric  water  heaters 


QUANTITY 


LABOR 


MATERIAL 


TOTAL 


ITEM 

Number 

Unit 

Per  unit 

Total 

Per  unit 

Total 

COST 

Install  water  heater 

3 

each 

$125 

$375 

$302 

$906 

$1,281 

Remove  water  heater 

3 

each 

$90 

$270 

$270 

^UB-TOTAL: 

$645 

$906 

$1,551 

Labor  Markup:  21% 

$135 

— 

$135 

Taxes:  4*5% 

— 

$41 

$41 

SUB-TOTAL: 

$780 

$947 

$1,727 

Overhead:  10% 

$78 

$95 

$173 

SUB-TOTAL: 

$858 

$1,041 

$1,900 

Profit;  10% 

$86 

$104 

$190 

TOTAL: 

$944 

$1,146 

$2,090 

8B 
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KHGIHEKRIHG  ANALYSIS 


Sheet _ of_ 

By _ 

Project ;  ESOS.  FORT  BELVOIR.  VIRGINIA _ Date :  August  29.  1991 

Contract  No;  DACA  31-89-C-0198 _ ^EAC  Project  No.  89034.01 

FOEL  CONVERSION  COST  ANALTSIS 
WOODLAWN  VILLAGE  -  SUMMARY  OF  COSTS 


Type  1  (50  buildings) 

$ 

669,650 

Type  2  (34  buildings) 

$ 

245,310 

Type  3  (16  buildings) 

$ 

230,880 

Type  4  (22  buildings) 

$ 

158,730 

Type  5  (21  buildings) 

s 

227,283 

Cost  to  Govt  for  curb  to 
building  gas  lines 

s 

235,723 

TOTAIr 

,767,576 

Replacement  costs  of  water  heaters: 


Gas-fired 

Electric 

Type 

1 

(50 

buildings) 

$116,750 

$103,900 

Type 

2 

(34 

buildings) 

$  57,324 

$  47,362 

Type 

3 

(16 

buildings) 

$  53,952 

$  44,592 

Type 

4 

(22 

buildings) 

$  37,092 

$  30,646 

Type 

5 

(21 

buildings ) 

$  53,109 

$  43,890 

Total 

$318,227 

$270,390 

FORT  BEIVOIR  UOODLAUN  HOUSING  AREA 


CONSOLIDATION  OF  OTHER  COSTS 


ONE  TIME  REPL  COSTS 

ONE  TIME 

REPL  COST 

MAINT,  COST 

S  PER 

BLDG 

MAINT. 

$ 

TYPE 

No. 

PER  BLDG 

ELEC.  UH 

GAS  UH 

COSTS 

ELEC.  UH 

GAS  UH 

1 

50 

40 

2078 

-2335 

2000 

103900 

-116750 

2 

34 

20 

1393 

-1686 

680 

47362 

-57324 

3 

16 

40 

2787 

-3372 

640 

44592 

-53952 

4 

22 

20 

1393 

-1686 

440 

30646 

-37092 

5 

21 

30 

2090 

-2529 

630 

43890 

-53109 

TOTAL 

143 

4390 

270390 

-318227 

Z.IFE  CYCLE  COST  AHALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 


LOCATION :  FORT  BELVOIR 


REGION  NO. 


PROJECT  kumberPACA-31-89-C-0198 

_  FISCAL  YR.  ^99 


PROJECT  TITLE;  FMVPnV  t^AVTNP.c;  nPPnPTTTTJTTV  gTTPWV - 

OISCRETE  PORTION  NAME  tA/OOP  UILLA^^  ~  ELBC~rK(C.  TO  GTA  S  ^OKjVgEStOK] 

ANALYSIS  DATE  August'  ECONOMIC  LIFE  IS _  YEARS  PREPARED  BY  FAC 


1.  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SIOH 

C.  DESiraf  COST 

D.  SALVAGE  VALUE 

E.  TOTAL  INVESTMENT  (lA  IB  1C  -  ID) 


/.  767  S7^ 


!  C?7 

-Z>7 

i  fOC 

0£y 

! 

s  /  9Tg  g4g 


2.  ENERGY  SAVINGS  (•••)  /  COST  (-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  AND  DISCOUNTED  SAVINGS 


FUEL 

COST 

S/MBTU/YRa) 

SAVINGS 

ANNUAL  $ 
PAVTNCS  (3) 

DISCOUNT 
FACTOR  Y4> 

discounted 

SAVINGS  r5> 

A. 

ELEC 

$  IQ  he; 

/7  2  OS' 

8  5  ^0 

tf.tt 

s3,4fro.  z/3 

B. 

BIST 

B  ^7143 

8  . 

8..._..  _ 

C. 

RESID 

S 

8 

8 

D. 

KG 

S  S..33 

-  2  G  S'<=?& 

£-/4r  -rsT 

'9.45- 

8-2.04?  3P4- 

E. 

COAX. 

s 

8 

8 

F.  TOTAL 


-  939/  S  IG  g.  793 


.  NONENERGY  SAVINGS  (•<•)  /  COST  (-) 

A.  ANNUAL  RECURRING  (+/“) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  (3A  X  3A1) 

B.  NONRECURRING  SAVINGS  (•«-)  /  COST  (-) 


MfHkJT.  S  'f’.  3  90 

to.  S9 

- ^  s  ^96 


SAVINGS  (-t-)  YEAR  OF 
TEM  COST  r-Wl^  OCCUR. 

CEPL. 

ri^ELEC  (mH-  s  '270390  fo 

(2) GAS_WH  s-  3lg2.2l7  <0 

(3)  _  $ _  _ 


DISCOUNT 
FACTORS  > 


DISCOUNTED  SAV- 
INGSf-t-^  C0ST(-W4> 

s  no.  34-6 

S-20C.  _ 

$ _ 


(4)  TOTAL  S~^7 


s  -30.  /37 


C.  TOTAL  NONENERGY  DISCOUNTED  SAVINGS (•«')/C0ST(-)  (3A2'«-3Bd4) 

D.  PROJECT  NONENERGY  QUALIFICATION  TEST  ^  ^ 

(1)  25%  MAX  NONENERGY  CALC  (2F5  X  .33)  $ 

a.  IF  3D1  IS  s  OR  >  3C  GO  TO  ITEM  4 

b.  IF  3D1  IS  <  3C  CALC  SIR  »  (2F5+3D1)  -  IE  *  _ 

e.  IF  3D1  IS  B  >  1  GO  TO  ITEM  4 

D.  IF  3D1  IS  <  1  PROJECT  DOES  NOT  QUALIFY 


S  3  S  3 


4.  FIRST  YEAR  DOLLAR  SAVINGS  2F3  3A  (3Bld  r  YEARS  ECONOMIC  LIFE) 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5-f3C) 

6.  DISCOXmTED  SAVINGS  RATION  (IF  <  1  PROJECT  DOES  NOT  QUALIFY)  (SIR) 

StMPLe*  PA.y  fcAct.  feeioD 


g  /g  q  9  94 
s/.4/g  f^Z 
(S-rlE)  «  72. 

s  ll»  C>  'fe.arj 


^'L 


